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For over 60 years 


this trade mark has stood for speed and 





strength in reinforced concrete work. 


DRAGON 


(Brand) 
PORTLAND CEMENT 


4 








Supplied by 
THE SOUTH WALES PORTLAND CEMENT & LIME CO. LTD. 
PENARTH, SOUTH WALES 
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Burton s 


TUBULAR STEEL TRENCH STRUTS 


(ADJUSTABLE) 


—T TT emma REGISTERED fs TRADE MARK 
le 





<¥7 fell OUTSTANDING ADVANTAGES 


1.—Save at least 80%, labour by elimin- 
ating the old-fashioned system of cutting 
wedging and nailing timber strutting . 
no waste of timber. 


2.—Fixed by one man in one minute. 


3.—Being steel complete, they are 
practically everlasting and can be used 
over and over again indefinitely. 


4.—Take up very little store space and 
very compact for transport. 


5.—No loose parts which can be 
lost, so they are always ready for 
work. 


IN THREE SIZES 





Length Approx. 
Closed Expanded Weight 


” 


2’ 3 
3’ 64” 
5’ 6 











Burton’s Patent Solid Dropforged Steel Scaffolding Fittings 
THE LONDON & MIDLAND STEEL SCAFFOLDING CO., LTD. 


ST. LUKE’S WORKS, OLD HILL, STAFFORDSHIRE 
Telegrams : DUBELGRIP, CRADLEY HEATH. Telephone : CRADLEY HEATH 6237/8 


London Offices: BURWOOD HOUSE, CAXTON STREET, S.W.| 


Telephone : Abbey 6483/4 Telegrams : Dubelgrip, Sowest, London 
A 
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FACTORY WORK IN COURSE OF CONSTRUCTION 


YORKSHIRE 


HENNEBIQUE 


FERRO - CONCRETE SPECIALISTS 
SINCE 1904 


HEAD OFFICE : VIADUCT WORKS, KIRKSTALL ROAD, LEEDS, 4 
Telephone : Leeds 20687-8-9 Telegrams : Ferro, Leeds 
BRANCH OFFICE: 6, WINCOLMLEE, HULL. Telephone: Hull 33501 
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Consulting Engineers : L G Mouchel & Partners 


Constructing the superstructure and 300-ft. high chimney for the 
Power Station at Plymouth for the British Electricity Authority 











John Laing and Son Limited, Building and Civil Engineering 
Contractors, London, Carlisle, Johannesburg and Lusaka 


























CONCRETE AND 


Through exhaustive tests and years of 
performance in the United States, it has been 
proved that concrete produced with an air- 
entraining agent is superior to conventional 
concrete. The advantages include better work- 
ability, more uniformity, and an exceptionally 
high resistance to surface scaling and disinte- 
gration caused by alternate freezing and 
thawing, by chemical agents, and by adverse 
weather and heavy mechanical or traffic wear. 
These advantages are achieved by the addition 
chemical 


of minute quantities of a agent 


CONSTRUCTIONAL 


ENGINEERING 
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wherever 
concrete 
is used 


makes it 
better 


either at the cement mill or later in the mixing 
machine. This introduces uniformly distributed 
air globules into the mass, practically eliminat- 
ing segregation and bleeding of the concrete. 
This also prevents the formation of a layer of 
weak mortar at the surface. 

The pioneer air-entraining agent, and the 
leader in this process, is “ Vinsol” Resin. 
This product is abundant and low-priced. In the 
United States it is approved by the American 
Society for Testing Materials, and by Federal 


Specifications. 


Write for detailed information 


HERCULES POWDER COMPANY, LIMITED 


140 Park Lane 


HERCULES 


* Reg. Hercules Powder Company 
Wilmington, Delaware, U.S.A 


London, W.1 


BETTER ROADS AHEAD— 


is the title of a 15-minute, 16 mm., 
sound-and-colour motion picture which 
documents some of the work done with 
“ Vinsol ’-treated cements. A showing 


can be arranged by letter to us. 
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RAPID METAL 


Sole Patentees & Manufacturers 


RAPID METAL DEVELOPMENTS L”” 


209 Walsall Road, Perry Barr, Birmingham 22h 


PHONE - BIRCHFIELDOS 5543 
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NEI IDY/ 


REGO TRADE Mann 


Benders 


The machine illustrated is the model 1213 
BAR Bending Machine for the accurate 
and rapid cold bending, to precise measure- 
ment, of mild steel reinforcing bars up 
to I” diameter. 








For full 
particulars of 
this and other 
Kennedy Bend- 

| ing Machines 
| write for illus- 
KENNWE QY trated  cata- 


CONCRETE SLEEPERS - ~— 


V/. KENNEDY LTD., Dept. C, STATION WORKS 
British Patents Nos. 569573-16779/43 WEST DRAYTON, MIDOX. Phone: West Drayton 2084 
and Patented in other countries 


*% pre-stressed 
positive anchorage 


Photograph by ee 
permission of | 
] 





Railway Executive 












































Bama NOTTINGH AM ——— 


STENT PRECAST CONCRETE ae a MELTON | 





LOUGHBOROUGH MOWBRAY 





LTD. 


Sales : |, Victoria St., London, S.W.! Trent Gravels 


Telephone : Whitehall 2573 10,000 tons per week 
Works: Dagenham Dock, Essex Washed & Crushed |} In. to 3 in. 


Telephone: Rainham (Essex) 780 We exe the tending exepttare of thai concrete 
Siscene, wer fe inet Mt EAVES SIDDLETON iaiveries tuaramead and keen competitive price 
ng nst. MIDDU N 
& DAVIES, LTD., 9, Museum Place, CARDIFF. Telephone : quoted. Send Cor complies ene potene. 
Cardiff 2370/1. 


Mth, Wimcener nal Gudtgoncuch tae: || TRENT GRAVELS LTD 
MANCHES TER. 10. Telephone : FAI — -~ ATTENBOROUGH on™ 
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WICKHAM Builders’ Hoists, all 

models, include quick fitting Tower 
Masts which take substantially less time 
to erect. The Mast sections are de- 
signed to butt on to each other and so 
rabbeted as to be automatically self- 
aligning. Sections are held together 
by six bolts only, no fish plates being 
required. The Power unit is totally 
enclosed in a steel housing affording 
complete protection. All Wickham 
Friction Winches are fitted with self- 
aligning ball and/or roller bearings, 
giving longer life and lower maintenance 
costs. All Wickham Builders’ Hoists 
are fitted with an Automatic platform 
control which increases the life of 
the wire bond and prevents crashed 
platforms. 


Leading Contractors on the Festival 
of Britain sites*made extensive use 
of WICKHAM BUILDERS’ HOISTS 





WICKHAM PRODUCTS 


Builders’ Hoists (Mobile and 
Static), Passenger Hoists, 
Concrete Elevators, Dia- 
phragm Pumps, Power 
Winches, Portable Winches, 


Saf. Please write to us for interesting literature 
Brick Barrows, ety Gates and the name of our agent in your area. 











TAKE IT UP WITH 


‘ 
css (Wickham 
te : 


WICKHAM 
ENGINEERING CO. LTD. 


(Dept. 4) 34 VICTORIA ST., LONDON, S.W.1. Phone: ABBEY 5967-8 


Grams: Wicamite Sowest London 
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... the two-component 


Suspended Formwork system . 


The Spanform is a sturdily constructed 
telescopic unit designed to obtain the 
utmost economy in usage and mainten- 
ance. All “Kwikform” Formwork is 
available for hire or outright purchase. 
Fully descriptive literature is available on 
application. 
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gptrn oo 


IDustrating the 
simplicity of laying 
the Flatforms 
which by their de- 
sign are held rigidly 
in position. Strik- 
ing is equally 
sample 


A feature of the 
Kwikform system 
is that within the 


MINGHAM 25. 


London Office: 66, Victoria Street, S.W.1 
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BRITISH HOISTS hg 
| CRANE COMPANY 


c MANUFACTURERS OF : aaa 
“<THE BEST BUILDERS > [bccn 


HOISTS iw THE WORLO a NT I | PERFORMANCES 
m| 7 cwt., 
QUEEN jee 


Masa Altay PM) Net Plat- 
HOIST form Loads. 


* 
MOST MOBILE 


@ MUCH STRONGER i 14 feet 
THROUGHOUT 


@eTHE FASTEST to 
@® THE ORIGINAL— 100 feet 
true mobile hoist. Free 


from all experiment and / ‘ height of 
gadgets. Hundreds sold 
and working through- 
out the world. 





PATENTED FEATURES. OTHER PATENTS 
APPLIED FOR. 


Send for Illustrated Brochure. 


ww, BRITISH HOISTs CRANE CO. 
Af aa ANT! ANTQUEEN‘SAGA®::! MOONRAKER. 
‘NeF% IPSWICH R® TRADING ESTATE, SLOUGH 


Tels:$tovucn 20368 (Ss lines) Grams BairHolsT SLOUGH 
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WATERLOO BRIDGE 


APPOINTED ARCHITECT APPOINTED ENGINEERS 
SIR GILES GILBERT SCOTT, R.A. RENDAL, PALMER & TRITTON 


CHIEF ENGINEER TO THE COUNCIL 
SIR T. PEIRSON FRANK, M.INST.C.E. 


PETER LIND & CO. LTD 


STRATTON HOUSE, STRATTON STREET, PICCADILLY, W.| 


TELEPHONE: GROSVENOR 460! 





CONCRETE AND CONSTRUCTIONAL ENGINEERING 


MARCH, 1951. 








THE TANNO-CATALYSED PORTLAND CEMENT 


SAVES TIME SAVES TROUBLE 
NATURALLY WATERPROOF, CONTAINS NO WATER REPELLENT MATERIAL 
Uses :— 





For CONCRETE 

Provides a CONCRETE of great strength 
at early dates and im s to water, 
oll, etc., without any form of surface 
coating. 


For PAVING 

Produces a hard wearing PAVING, dust- 
less and proof against penetration by water, 
etc. 


For RENDERING 

Supplies an impenetrable RENDERING of 
such adhesive power that a |” thickness will 
resist an outside pressure of at least a 20’ 
head of water. 


For SLURRY (as paint) 

Makes a perfectly watertight covering to 
brick or breeze concrete walls at very small 
cost, and also provides the best watertight 
undercoat to coloured finishes. 


Technical Information is available to users. 
Used in 1914-1918 and still used by : 
Air Ministry, War Office, Admiralty, Ministry of Works, Ministry of Supply, etc. 


SUPER CEMENT LTD 


*3 LONDON, W.C.1 


Phone : 
Euston 1808 


29 TAVISTOCK SQUARE, 
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Reinforced concrete frame- 
work designed and con- 
structed by The London 


%e 
Ferro-Concrete Company, M Id Li H 
canuae Concrete Mould Linings 
Architects : Messrs. Winter 


& Pickering, London, E.C.1. “ Pluto ” Board is a tough inert resin-bonded asbestos 
material which ensures :— 


Acknowledgements : : a7 


General Builders : Messrs. }. 
H. Durrant & Sons, Roches- @ ‘Stone-Smooth’ finish 


ter. 


@ Timber economy 
Samples submitted on request @ Minimum cost per cast 





114-116 PARK STREET, LONDON, W.1. Telephone: Grosvenor 
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SINEX VIBRATORS for CONCRETE 
ROADS and STRUCTURES 


Sinex Electric Vibrators of the pin fixing type are used for compacting concrete roads and 
structures all over the world. They are extremely simple to attach to any road tamper 
by means of an eccentric pin and bracket, and can be utilised for shutter vibration by this 
same method of attachment. 


Sinex Vibrators can be supplied for any A.C. 
voltage required, and where an electric supply 
is not available we can provide Petrol Electric 
Generators suitably wound. 





Our illustrations show two typical examples of 
the uses of these Multi-Purpose Machines. 


SINEX ELECTRIC 
IMMERSION VIBRATOR 


This illustration shows a Sinex 80-watt electric 
vibrator mounted on a rigid steel lever for use in 
immersion vibration. This method was used very 
largely on the Mulberry Harbour and has since been 
adopted at various contracts in this country and 
abroad, and is universally accepted where shutter 
vibration is not required. 


SINEX 
SURFACE TAMPER 


Illustration shows Sinex 
pin fixing Vibrator mounted 
on Surface Tamper. Vibra- 
tors can be _ supplied 
separately for fixing on to 
tampers constructed by the 
contractor or tampers can 
be supplied complete to 
customer’s specification. 
Generators can also be 
supplied when electric 
supply is not available. 


Our Technical Representa- 
tives will be pleased to call 
to discuss any concrete 
placing problems. 


CONCRETE VIBRATION LIMITED 


2 CAXTOM STREET, WESTMINSTER, 8.W.1 Tel.: VIC 7503/5 
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CHRISTIANI 
& NIELSEN tt 


REINFORCED CONCRETE 





54 VICTORIA STREET, LONDON, S.W.|! 


TELEPHONE: VICTORIA 6152 








CONCRETE AND CONSTRUCTIONAL ENGINEERING 


MARCH, 1951 


It’s not always that good 





practice and economy go together. 
4 





But wherever in concrete work an impermeable underlay 





is needed to check premature drainage from the mix, you can 





marry real economy to the soundest practice by using ff 





waterproof paper both as under-carpet and curing overlay. 





C, DAVIDSON & SONS LTD, (DEPT. CC 7), MUGIE MOSS, ABERDEEN 
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prestressed and 
precast concrete 
for building and 
civil engineering = sz2ss¢==-= 


We specialise in the production of prestressed and precast 
concrete structural members to standard or special designs, 
including railway sleepers, and shall be pleased to submit 
quotations for contracts in most parts of the country. 


H. B. CONCRETE CO Lr 


Head Office: East Street, Epsom, Surrey. Branch Works: Vicarage Road, Egham, Surrey. 
Telephone : Epsom 4041/4042. Telephone : Egham 3092/3093. 











For 


BOOKS on CONCRETE | | EFFECTIVE INSULATING 


“CONCRETE SERIES” CONCRETE SCREEDS 


books on concrete are avail- * 


able on practically every VERMICULITE 


aspect of the design and “ ” 
construction of reinforced VERROMIC 
concrete and precast con- (BRAND) 

crete, the manufacture and AGGREGATES 
chemistry of cement, and 
kindred subjects. For a com- 
plete catalogue giving prices 
in sterling and dollars, send 
a postcard to: VERMICULITE INSULATING Co., Ltd. 
324, GRAY’S INN ROAD, LONDON, W.C.! 
CONCRETE PUBLICATIONS, Ltd. Tel.: Terminus 9674-5 

14 Dartmouth St., London, S.W.! ntities . ein 


England 81 Edmund St., BIRMINGHAM, 3. Tel.: Central 2565 
163 West George St., GLASGOW,C.2. Tel. : Central 0274 


o 
SEND FOR INFORMATION LEAFLET No. B23 
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QUORN auality 


concrete aggregates 


and del 


QUORN SAND & GRAVEL 


ivery service 


The illustration above is an example of the Service we offer to those 
engaged on Concrete work. It shows QUORN quartzite base triple- 
washed CONCRETE AGGREGATES being used for the reconstruction 
of a section of the Fosseway—main road from Leicester to the North. 
Quorn concrete aggregates are produced at the most up-to-date plant 
in the Midlands, and include—Washed (natural or crushed) Gravel, 
uniformly — exactly to customer's specifications. Proved crushing 
strength of gravel is 61,400 Ib. per sq. in. Triple-washed Sand pro- 
duced in three grades, all to B.S. Scientifically reconstituted balanced 
All-in Mixtures. Large output enables us to fulfil all Contracts irrespec- 
tive of the size. QUORN GRAVELS can be delivered at economical 
prices in Leicestershire, Nottinghamshire and Rutland. 


The Batching was carried out by Messrs. DAVIS CONCRETE, 
LTD., at their READY-MIXED Concrete Batching Plant, Leicester. 
CAPACITY : 1,000 cubic yards daily. 


$5,000 TONS WEEKLY 


CO. LTD. BARROW-UPON-SOAR LOUGHBOROUGH 
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PRESTRESSED CONCRETE 


BY THE 


LIVERPOOL ARTIFICIAL STONE CO. LTD. 


TRILLOR 
ELECTRIC 
VIBRATORS 


AND 
QUICK RELEASE Ges 
FITMENTS 


Details of these and other items of 
Vibrating Equipment sent on request. 


E.P. ALLAM & CO., LTD. 


LONDON: 45 Great Peter Street, S.W.1. Telephone: Abbey 6353 (5 lines) 
SCOTLAND : 39 Cavendish Street, Glasgow, C.5. Tel.: Sowh 0186. Works: Southend-on-Sea. [el.: Bastwood 59249 























Design, Supply 
Bend and Fix 


We can undertake prompt execution of all orders for this work. We can quote as follows, and will b 


glad to have your enquiries :— 
REINFORCEMENT DESIGN 
SUPPLY, BEND AND FIX TO SPECIFICATION 
SUPPLY AND BEND TO SPECIFICATION 
ALTERNATIVELY, CUSTOMER'S OWN MATERIAL CAN BE BENT AND FIXED, OR FIXED ONLY 
Whatever we do you can count on first-class service from the most modern contractors in the trade 


We can save you time, money and worry—usually all three; so if your next contract includes reinforce- 
ment, get in touch with us and let us tell you what we can do. 


Consult us regarding our Mobile Power Bender 


9 GONELAL SLCGL aur ecvoie ssosne ose 


GENERAL STEEL & IRON CO LTD: SPRINGFIELD RD- HAYES MIDDLESEX Telephone: HAYES 2763 
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Working for Prosperity 


As the walls rise the tempo of the work quickens. You'll see the 
Land-Rover hustling busily back and forth with men and materials. 
And yet it is more than a run-about: with its power take-off and four- 
wheel drive it makes a mobile power unit which can take rough ground 
in its stride and bring power to where it’s wanted—right on the spot. 


WHEREVER THERE'S WORK TO BE DONE 


AN 


Britain's most versatile vehicle 


MADE BY THE ROVER COMPANY LIMITED, SOLIHULL, BIRMINGHAM 
cvs-38 








MARCH, 195f. CONCRETE AND CONSTRUCTIONAL ENGINEERING 


Laster... Petter... Cheaper 


These new waste-proof and standardised timber 
panels for all types of concrete construction were 
devised in Sweden. Their special construction 
allows component boards to swell or shrink with- 
out tension, without any opening up of jomnts 
and without warping, so that the panels always 
come away easily from the set concrete and 
leave a smooth, dense face. [TJ 

They are pieces of plant, and since they 

may be used at least 20 times, contractors 

obtain the maximum value for their 

timber licences. 


Standard sizes are 410” x 1’ 6” and 
25” x 1’ 6” for use at 2’ 5” spans. 
(1) Boards held at joints by corru- 
gated metal fasteners. 

(2) 1%" finished thickness planed 
timber, usable both sides. Steel 

rod sunk in dovetail groove 

at both ends. 


Q The maximum 

{7 There is no altern- span for 14,” boards is 

ative type of pre-formed shut- 2° 6". Other thick- 

tering panel which can be bought nesses available for 
at less than 34 times the cost. wider spans. 





Send for Illustrated Folder and Prices 


wih e GRANGEWOOD 


Pre-formed timber shuttering panel 


Manufactured in England and Wales by 
Austins of East Ham Ltd., East Ham, London, E.6. GRAngewood 3444. 


Manufactured in Scotland by 
Brownlee & Co. Ltd., Port Dundas, Glasgow, C.4. Douglas 7331. 
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Ruberoid Expansion Jointings 


RUBEROID Contraction and Expansion Jointing moves with the concrete 
when contraction takes place, and will not extrude under pressure 


of expansion. 


It is resilient and resistant to deterioration. 


Supplied 


in lengths up to 6 ft.—to all depths of concrete—and in thicknesses 


varying from }* to I”. 


Further details and prices on application. 


Jointing of the cellular type 


RUBEROID Crecel Jointing—which 
is also resilient and resistant to 
deterioration—is for use where a 
jointing of the cellular type, with a 
poured sealing compound, is required. 
it is supplied 4 inch less in depth than 
the depth of the concrete and the top 
channel is filled with Crecel Sealing 
Compound. Crecel Jointing is 
supplied in precast standard lengths 
of 4 ft. and in 4-inch thickness. 


Crecel Sealing Compound is supplied 
in $, | and 4 cwt. containers. 


Approximate capacity in cavity 3 inch 
by $ inch, 130 lineal yards per cwt. 
When the Crecel Jointing is in 
position, and before the Sealing 
Compound is poured, the faces of the 
concrete in the cavity should be coated 
with Crecel Jointing Primer to ensure 
the most satisfactory and lasting 
results. . 

Crecel Jointing Primer is supplied in 
5 or 10 gallon drums and has a 
covering capacity of 150 to 200 square 


MARCH, I95T. 


feet per gallon. 
Use Ruberoid, the original Concreting Paper, in the road bed. it prevents ab- 
sorption of liquid cement into the sub-base and aids free movement of the slab. 


A Product of: THE RUBEROID COMPANY LIMITED, 187 COMMONWEALTH HOUSE, 
1-19 NEW OXFORD STREET, LONDON. W.C.! 








WASHED 
BALLAST, SAND, SHINGLE & 


Crushed Aggregate for Reinforced Concrete. 


——————— 


WILLIAM BOYER & SONS, LTD. 
Sand and Ballast Specialists, 
IRONGATE WHARF, 

PADDINGTON BASIN, W. 


MEMBERS OF 5B.S. @ A.T.A. 


QUARE 


SEND FOR for 100". 
DETAILS WATERPROOF 
WM C 0 N C e E T E 


LITT 
DAMP - PROOFING LTD. 


OEPTFORD Tel. TiDewsy (466-7 LONDON,S.E. 


DELIVERED DIRECT TO ANY 
CONTRACT BY MOTOR LORRY, 


Quotations on Application. 
Telephone: Paddington 2024 (3 lines). 


























FOR ROAD 
RELNFORCEMENT 
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The strength of 1: 2: 4 concrete of 6,250 lbs. per 


sq. inch as shown above can always be attained 
under average field conditions. Exceptionally high 
figures attained under test have not been indicated. 
The practical value of great strength is obvious — 
Concrete in ONE DAY and FOR ANY PURPOSE 
—at a strength exceeding that of CIMENT 


Portland cement 3 months old. 


LAFARGE ALUMINOUS CEMENT CO. LTD., 73, BROOK ST., W.1. Tel.: MAYfair 8546 











@3.1040B. 
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There is no surer foundation of highway perfection than Reinforced Concrete 


Issued by THE BRITISH REINFORCED CONCRETE. ENGINEERING CO. LTD., 


London, Birmingham, Bristol, Leeds, Leicester, Manchester, 
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Major fractures when they occur in 
concrete foundations are transmitted through the 
surfacing material, permitting penetration of water 
and extraneous matter which lead to subsidence of 
the foundation and disintegration of the surface. 


Reinforcement is, therefore, as necessary for 
concrete foundations under asphalt or tarmacadam 
carpets as for roads with a concrete finish — 
such carpets add little to the strength of the road 
as a whole. 


Reinforcement not only adds strength to the 
foundation but prevents any harmless hair cracks 
from developing into fractures that are detrimental. 


WITHIN THE ROAD’S STRUCTURE 


ROAD REINFORCEMENT 


STAFFORD Specialists in Reinforced Concrete Design & Suppliers of Reinforcement 


Newcastle, Sheffield, Cardiff, Glasgow, Dublin, Belfast 
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TRCDADD 
FORMS 


KELVIN 6-in. heavy-duty steel road forms in use on the reconstruction of a 
concrete road between Leicester and Nottingham. 


JAMES GRUNDY & CO. LTD. 


BROWNLOW STREET, ST. HELENS, LANCS. 
Telephone: ST. HELENS 3004. Telegrams: KELVIN, ST. HELENS 
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The old ovder changeth yielding place lo new” 

















BOROUGH OF STOCKTON. ENGINEER: G. GOWAN, A.M.1.C.E., M.1.Mun.E., A.°.1.C.S 


The reconstruction by Tarslag of the bridge carrying the 

trunk road A.19 over the Stockton-Darlington line 

involves dismantling one of the earliest railway bridges in 

the world. Built by T. Richardson & Sons, Hartlepool 

Iron Works, in 1851, the passing of this century-old bridge 

and the erection of the new will not be without interest 
to engineers and historians all over the world. 


TARSLAG 


LIMITED 


CONTRACTORS TO ADMIRALTY, AIR MINISTRY, MINISTRIES OF 
WORKS, SUPPLY, AND OTHER GOVERNMENT DEPARTMENTS, 
MUNICIPALITIES, COUNTY COUNCILS, ETC. 


ttre 


WOLVERHAMPTON - STOCKTON-ON-TEES - ROTHERHAM 


i, 
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Permaply is a 

new material which is 

resistant to rot, mould and 

pest attack under all climatic 

conditions. It will not delaminate 

even if left unpainted in the open. 
PERMAPLY IS FREE OF LICENCE. 
Send for a copy of the Permaply brochure. 


P ERMAPLY 0 0 0 a Venesta product 


FOR CONCRETE SHUTTERING 








AO * Permaply puts the perfect face 
F: on concrete. 


e Is light, flexible and durable. 


* Has a long life and has been 
re-used for as many as 200 
times. 











VENESTA LIMITED 


VINTRY HOUSE - QUEEN STREET PLACE* LONDON‘ E.C.4__ Tel, CENtral 3600 
175"18! 
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CONCREAM 


This non-staining, smooth and easy working 
white mould oil can be used with confidence 
on all classes of in situ and precast concrete 
work where the use of a white mould oil is 
recommended. 


VIBRAMOL 


This non-staining and non-separating mould 
oil is made specially for use on steel shuttering 
and moulds where vibrators are used, and 
provides a good film which is not readily 
moved under vibration. 


SPRAYMOL 


This grade of mould oil has been specially 
produced for use with a spray gun. It can 
be used with great economy on all types of 
shuttering and moulds, and will not separate 
under pressure. 


"ea" 


Experience has shown that the production of 
precast and in situ prestressed concrete needs 
a special mould compound, and in collabora- 
tion with leading prestressed specialists we 
have produced Grade ‘* P.S.’" Mould Com- 
pound for this class of work. 


éé 8.A.”’ 


This Mould Compound has been specially 
produced to satisfy the requirements of those 
engaged in the production of spun concrete 
products. 
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PRODUCTS OF THE 
ORIGINAL MAKERS OF 
CONCRETE MOULD OILS 


We specialise in the production of mould oils and com- 
pounds for concrete work of every kind, from mass 
concrete work to high-class architectural stone work, 
and have an unrivalled experience which enables us to 
give expert advice on all mould oil problems. We 
have a grade for every purpose, and will be pleased to 
submit full details, samples, and prices on request. 


RICH? HUMBLE & SON, LTD., COLUMBA OIL WORKS, LEEDS, 3 


Telephone : 27155. ESTABLISHED 1854. Telegrams : ‘* Columba, Leeds, 3." 
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INSEPARABLE 





THUNDER and LIGHTNING 


“ Lightning (or thunder) can’t be far away”, we 
say, as we hear or see its counterpart rend the heavens. 

In dealing with constructive, as well as with destruc- 
tive, elements we note the same fixed association of 
ideas. For, whenever Architects and Engineers have 
in project some great building requiring secure 
foundations, thoughts turn to Piles—and thence to 
FRANKIPILES. 

To so many concerned with construction problems, 
Piling always means FRANKIPILING, a single word 
denoting the cast-in-situ system of Piled Foundations 
which has been so well tried all over the world for its 
security, speed of operation and economy. 


FRANKIPILES 


carry more tons per pile 


THE FRANKI COMPRESSED PILE COMPANY LIMITED 
39 VICTORIA STREET, LONDON, S.W.1 


Telephone : ABBey 6006-9 Telegrams : FRANKIPILE, SOWEST, LONDON 
SOUTH AFRICA: THE FRANKIPILING CO. of S.A. (Pty.) LTD., DURBAN and CAPE TOWN 
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GUNITE AND 
CEMENTATION 


Systematic repairs to structures 
ye based on systematic diagnosis of 
defects. 


WHITLEY MORAN « CO. LTD. 


vg Specialists In the Repair of Engineering Structures 
GUNITE 5 OLD HALL STREET, LIVERPOOL. Telephone: Central 7975 





CRETE you choose a method 
and a building material with a 
“ fitness of purpose ’’ unsurpassed 
by any other medium !—besides, 
itis fire and fume resisting, rust- 
proof—and does not require 
painting. 


Technical details 
from the producers 


The illustration, one of Messrs. Al i, \ 

May & Baker's premises, shows oe Co 

good use of GLASCRETE by their i at A: Kl NG & [ 

Architect: E. D. Mills, Esq. \ Sa Se 

F.R.1B.A. 181 Queen Victoria St. LONDON.«c+ 
Telephone: CENTRAL 5866 (5 lines) 


« 
GLASCRETE 
@ Reinforced Concrete and Glass @ 
When you select GLAS- 

7 
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TATE GALLERY, LONDON 


( Above) : Expanded Metal lath- 
ing and plaster ceilings at the 
Duveen Sculpture Galleries 
Architects Messrs. Romaine- 


Walker & Jenkins, A/F.R.1.B.A., 


London, in collaboration with 


@@ The time has come . . . to talk of many the late Mr. John Russell Pope 


things ! 


. Consulting Engineers: Messrs 
of shoes — and ships — and sealing 


Reade, Jackson & Parry, London. 


wax — of cabbages — and kings : ” As soon ° 


as we touch upon the diverse uses of (Belew) : Eapended Metal fuse 
and aft gangways on M.T 
Expanded Metal we, like Lewis Carroll's “ Waziristan", built by Lith- 
, gows Ltd., Port Glasgow. 
Walrus, cannot help but ‘talk of many 


things” because... . 
The Keynote of Expanded Metal is 
Adaptability 


It is universally used as reinforcement for con- 
crete or lathing for plasterwork and yet it is 
equally successful as a decorative ceiling of 
colour-anodised Expanded Aluminium. 

From walkways to letter trays ; reinforcement 
to decor; openwork partitions to loudspeaker 
grilles; bedlamps to guards for machinery — 
such diversity of use provides evidence of the 


hundred and one ways in which men take ad- AR 


THE M.T. ‘* WAZIRISTAN” 








vantage of the remarkable adaptability of 
Expanded Metal. 


Expanded Metal Products 


The Expanded Metal Company, Limited 
Burwood House, Caxton Street, 8.W.1. WHItehall 1736 
STRANTON WORKS, WEST HARTLEPOOL. HARTLEPOOLS 2194 


ALSO AT: ABERDEEN, BELFAST, BIRMINGHAM, CAMBRIDGE, 
CARDIFF, EXETER, GLASGOW, LEEDS, MANCHESTER 
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BUILDING AND CIVIL ENGINEERING 
REINFORCED AND PRESTRESSED CONCRETE 





DOUGLAS 


PILING - HEAVY FOUNDATIONS « ROADS - BRIDGES - AIRFIELDS 
FACTORIES + SEWERS + RAILWAYS + BUNKERS + COFFERDAMS 











ROBERT M. DOUGLAS (CONTRACTORS) LTD. 


395 GEORGE ROAD, BIRMINGHAM, 23 Telephone : Birchfields 4541 


ABERDEEN 
== lhard granite 
AGGREGATES 


were ‘used for the concrete facings for 


the North of Scotland Hydro-Electric 


Board’s Generating Stations at 
INVERUGLAS, CLUNIE and PITLOCHRY 

















attractive coloured aggregates are being used in most 
pen —— the au ntry. tet we oon nd you semphes end quewtiens. 


F 7 BON-ACCORD SQUARE 
ABERDEEN. Tel.: 21231 
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REINFORCED CONCRETE ROADS 
Cheapest in the long run... 


a 


PROMS 


WITH 


REINFORCE MENT@@B% 


McCalls “\Matobar"’ welded steel reinforce- 
ment usedjat St. Helen's Read, Swansea. / 
Borough Engineer & Surveyor : j. B. Bennett, / 
Esq., M.1.C.E. 
Contractors: County Borough of Swansea, 
Borough Engineer and Surveyor's Dept. 
McCALL AND COMPANY (SHEFFIELD) LIMITED 


TEMPLEBOROUGH, SHEFFIELD - and at LONDON 


@ sr8.26 
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General View of Plant at Rickmansworth. 


ONE OF OUR MODERN 


CONCRETE AGGREGATES 


High-grade concrete aggregates 
graded to any specification, and 
the most punctual delivery service 
in England, can now be given to 
all Contractors, Builders, and 
Municipal Authorities carrying 
out concrete work and road con- 
struction in London and Suburbs 
and the Home Counties. 


PLANTS 


Washed all-in Ballast 2 in. down. 


2 in. Washed & Crushed or Un- 
crushed Shingle. 


% in. Washed & Crushed or Un- 
crushed Shingle. 


Washed Pit Sand. 
Soft Sand. 
8; in. Crushed Grit. 


STONE COURT BALLAST CO. LTD. 
PORTLAND HOUSE, TOTHILL ST., WESTMINSTER, S.W.! 
Telephone: Abbey 3456. 
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CEMENTATION 


WILL SEAL WATER LEAKAGES THROUGH CON- 
CRETE, ROCK OR SUB-SOILS, AND WILL STABILIZE 
SUB-STRATA TO ARREST SETTLEMENT OF STRUC- 
TURES ON FAULTY FOUNDATIONS. ALSO BY 
THIS PROCESS DETERIORATION OF CONCRETE 
OR OF MASONRY WORKS CAN BE REMEDIED. 


BORED PILES 


CAST in situ PILES CAN BE PUT DOWN TO GREAT 
DEPTH WITH A MINIMUM OF HEADROOM AND 
VERY LITTLE VIBRATION, WITH DESIGNED 
BEARING CAPACITY. 

OUR WIDE EXPERIENCE IS AT YOUR DISPOSAL. 


GUNITE 


RECONDITIONING DAMAGED AND DEFECTIVE 
CONCRETE STRUCTURES. 

ENCASING STRUCTURAL STEELWORK. 

LINING TUNNELS, CULVERTS, RESERVOIRS. 
COVERING THE WEARING SURFACES OF CHUTES 
AND BUNKERS. 








MENTATION 


Ne OF nn a BENTLEY WORKS, DONCASTER 


LONDON OFFICE: 39, VICTORIA STREET, 8.W.1 
TELEPHONE: ABBEY 5726-7-8. 
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The PC3 Electrically Driven Con- pUMPCRE? 


crete Pump—20/24 cu. yds. per CONCRETE 
hour. 


Smaller PC4—8/10 cu. yds. per a 
hour. 


— up to 125 ft. vertical or 
ft. horizontal. 


CONCRETE 
BY PUMP AND PIPELINE 


@ The latest and most efficient method of placing concrete. 


Life of Pump practically indefinite : all essential surfaces in 
contact with concrete are renewable. 


Pumpable concrete must of necessity be good concrete. 


Pump and Mixing Plant can be located at the most convenient 
position within the pumping range. 


The continudus output of the Pump at a constant speed 
governs the working of the whole concreting gang. 


Te CONCRETE 


4 STAFFORD TERRACE, LONDON, W.8 


Telephone: Western 3546. Telegrams: Pumpcret, Kens, London. 
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* MESHWELD ” is an electrically 
welded High Tensile mesh rein- 
forcement manufactured by us 
and supplied in rolls or sheets to any 
specification. We design, 
supply, bend and fix all kinds of steel 
reinforcement for concrete work. 


sin T.C. Jomes Co. Ltd 


gRrouP REINFORCEMENT ENGINEERS 
= 


WOOD LANE - LONDON, W.12 
"Phone : SHEpherds Bush 2020 


BUTE STREET - CARDIFF 
*Phone : Cardiff 8546 


OCE/$011// Ril 
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RAS.40 BAR BENDER 


IN FULL 
PRODUCTION 
FOR SALE 
OR HIRE 





A single-disc machine designed to obtain maximum output for bending bars up to 
I} in. diameter. A full hook bar takes only THREE SECONDS BENDING TIME. Simple in 
operation, this machine can be employed with considerable economy on many contracts. 
Supplied motorised or engine-driven, complete with backrest cage for multiple bending of 
small diameter bars, and accessories for bending angle loops in one operation. 

The ARD.SO MODEL, a double-disc machine for bénding bars from j in. to 2 in. diameter, 
is also available for early delivery. 


CEMENT & STEEL, LTD. °° “uh mm 


Telephone: Chatham 45580 Telegrams and Cables: Cembelgi, Chatham 


‘CAPCO H. F. VIBRATOR 


for compacting mortar cubes 
for Compression Test B.S. 
12/1947, B.S. 915/1947, 
B.S. 1146/1947, B.S. 
1370/1947 with automatic 
time control device. The 
vibrator illustrated in the 
B.S. was built in our works. 














The “CAPCO”’ range of con- 
crete testing apparatus also 
includes Cube Moulds ; Slump 
Cones ; Tensile, Vicat, and Cylin- 
drical Moulds; Tile Abrasion 
Machines ; Compacting Factor 
Apparatus. 
Full details on request. 


CAPCO (SALES), LTD. ccc predace) 


BEACONSFIELD ROAD, LONDON, N.W.10. Telephone: WILLESDEN 0067-8. Cables : CAPLINKO, LONDON 
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The long list of contracts of all kinds and sizes 
carried out by us in reinforced concrete reflects 


the very wide experience we have had in this 


class of work. We undertake contracts in any 


part of the country, and invite Engineers and 


Architects to include our name on their lists 


YY 


THORNTON ¢ SONS LI 


38 WELLINGTON ROAD 
LIVERPOOL 8 


for future enquiries. 
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OU NUP 


SPECIALISTS 
Wu, MULCASTER 


Renderings 
Linings and 

uiries for Gunite os quart 
po cosas structures of every kind in any P 

r new © 


of the country. CREWE 


HASLINGTON . Crowe 2265-6. 




















fo 











BOA Filton, near Bristol Workshops, Stores, Link Training Chisare Shell “ D” Roof at Bridge Dye Works, Honley, Yorks. 
Departments and Offices (for the Bristol © Brabazon type aircrafi Architects Messrs. Stocks, Sykes & Hickson, Huddersfield. Cone 
Architect Bric Ross, Esq, F.RA.B.A Reinforced Concrete work tractors Messrs. John Robinson (Huddersfield) Ltd W ater proofed 
designed ty BRC. Ltd. Stafford Waterproofed with the Bvode with Evode Insulating Pastes 

insulating Paste/ Membrane Treatment and finished with Aluminium 

Heat Reflection Treatment 


EVODE INSULATING PASTES 


Quickly and effectively solve your roof waterproofing problems. For use on concrete, 
zinc, and lead flats. For revival of asphalt and felt roofs. Waterproofing gutters, form- 
ing flashings (eliminating lead). For waterproofing glazing bars and sky-lights. 

EVODE INSULATING PASTES are high-grade Bituminous materials with additional advan- 
tages—odourless, tasteless, non-inflammable. Applied cold. Will adhere to moist sur- 
faces. Do not produce injurious vapour or gases. Can be applied in various thicknesses. 


EVODE Limited, Glover St., Stafford 
Telephone: 1590 - I59] . 1592 ’Grams : EVODE 
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ADJUSTABLE STEEL 


COLU xii 
CLAMPS 


. + for supporting temporary shuttering to 
reinforced concrete columns and concrete casings 
to steel stanchions. By using Acrow Adjustable 
Steel Clamps for supporting column shuttering 
the amount of timber used is reduced to a mini- 
mum with corresponding reduction in labour 
costs and wastage of material. The accuracy and 
strength of the Clamps ensure columns of perfectly 
uniform cross-section throughout. 


Use them and reduce costs 








TD 22-24, City Road, Bristol, 2 as : | ae — 
R «%@ 130, Coventry Drive, Glasgow, : Bridgeton 

aonow (ENGINGE Ss) as Lupton Street, Hunslet, Leeds, 10 : Leeds 76514 
at one of the following addresses 


For full details and leaflet write to : 1): Catherine Place, London, S.W.I t Victoria _ 0693 
West Stanley St., Manchester, 5 : Trafford 2965 








Write for 
Leafiet CCE{RF 


GO TO ) 
BRITAIN'S LARGEST 
MANUFACTURERS 


CRO 


[ENGINEERS] LIMITED 


33’ CATHERINE PLACE, LONDON, S.W.1I. Phone: ViCtoria 0693 
Bristol (Bristol 24595) @ Glasgow (Bridgeton |04/) @ Leeds (Leeds 765/4) @ Manchester (Trafford 2965) 
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Regd. 


Cement Colours 


give permanent, attractive and economical tinted 
surfaces for all concrete structures and roads 


PRICE LIST, SHADE CARD, LITERATURE, SAMPLES, from 


WW. HAWLEY & SON, LTD. 
Colour Works, DUFFIELD, Derby 
Phone: Duffield 2294/5 COLOUR MAKERS SINCE 1838 


Grams : Hawley, Duffield 








THE 


“JOHN BULL” 
CONCRETEBREAKER 


NEW “ B.A.L.”” TYPE. 


INCREASED :— 
PENETRATION, RELIABILITY, LIFE. 


REDUCED :— 
VIBRATION, NOISE AND WEAR. 


THESE ARE THE SALIENT FEATURES 
OF THE NEW CONCRETE BREAKER 


* a” * 


REAVELL & CO., LTD. 


RANELAGH WORKS, IPSWICH. 
TELEGRAMS : “ REAVELL, IPSWICH.” TELEPHONE : 2124 
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THE FIRST PRESTRESSED POST-TENSIONED 
FIXED ARCH BRIDGE CONSTRUCTION —] 


The construction comprises two main prestressed post-tensioned arches 
spanned by prestressed pre-tensioned decking slabs. The arches are 
post-tensioned by the “ Freyssinet”’ system. The span is 45 ft. clear and 
the design load is 100 lbs. per sup. ft. The depth of the arches at mid 
span is 9 inches. 


CONSTRUCTED FOR THE CHANCELLOR, MASTERS AND SCHOLARS 
OF THE UNIVERSITY OF OXFORD 


* 


Design and Supervision by : R. Travers Morgan & Partners, Consulting Engineers 


THIS SPECIALISED WORK WAS CARRIED OUT BY 


HEAD OFFICE AND WORKS: RUISLIP ROAD, SOUTHALL, MIDDX. PHONE: WAXLOW 2366. GRAMS: TAYWOOD, SOUTHALL. 
CODE: BENTLEY'S SECOND. LONDON OFFICE: 10 PARK STREET, W.1. PHONE: GROSVENOR 8871. 
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xCHASTON 
SPECIALIST CONTRACTORS 
FOR REINFORCED CONCRETE 
AND PRECAST PRODUCTS 


coms eee PRESTRESSED 


CRETE WORK OF ALL 
inca eee ~=6S HRUCTURAL UNITS 
OR SPECIAL DESIGNS 


Cc. H. CHASTON & CO. LTD., ESSEX ROAD, HODDESDON, HERTS. 
Telephone: Hoddesdon 2264-5. 


























THE 


GUNITE 


CONSTRUCTION CO. LTD. 


Specialists in the Repair and Reconditioning 


of Damaged and Defective Concrete Structures 


LININGS FOR RESERVOIRS, TUNNELS, ETC. 
ENCASING STRUCTURAL STEELWORK 


WESTERN HOUSE, HITCHIN, HERTS. Telephone: HITCHIN 57! 
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..with the new 


Fixing upper-frame 
to lower-frame for 
next lift. 


UNIT FRAME 


SCAFFOLD 


@ Reduces site-erection work to a” absolute 
minimum. 
Couplers on crossbars @ Each part repl bie —low maint 2 costs. 
are designed so chat @ No obstruction through scaffold. 


ledgers are dropped @ Available in three sizes 


in, not threaded from (verticals 3’ 0”, 4’ 9” and 6’ 0’). 
one end, which is al- 


ways awkward, often 

impossible and some- All enquiries to: ACROW (ENGINEERS) LTD., 
times dangerous. 33 Catherine Place, London, $.W.! (Victoria 0693) 

h 130 Coventry Drive, Glasgow, E.! (Bridgeton 1041!) 

22-24 City Road, Bristol, 2 (Bristol 24595) 

West Stanley Street, Manchester, 5 (Trafford 2965) 

Lupton Street, Hunslet, Leeds, 10 (Leeds 76514) 


onuaienal 

















Double Folding 


Low cost; Speedy Erection ; 
Rigidity ; Variable working height ; 
Secure grip on Scaffold Boards ; 
No loose parts; No extra fittings ; 
Gompact for Storage & Transport 


* AVAILABLE IN THREE SIZES * 


All enquiries to :—ACROW (ENGINEERS) LTD., 33 Catherine Place, London, 'S.W.! (Victoria” 0693) 
130 Coventry Drive, Glasgow, E.1 (Bridgeton 1041) J 22-24 City Road, Bristol, 2 (Bristol 24595) 
West Stanley Street, Manchester, 5 (Trafford 2965) + Lupton Street, Hunslet, Leeds, |0 (Leeds 76514) 
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Reinforced Concrete Slurry Basin. 
ApeCee Peay. 100 ft. Diameter, 
20 ft. deep. 


TILEMAN & COMPANY LIMITED. 
REINFORCED CONCRETE ENGINEERS AND CONTRACTORS |} 
203. KNIGHTSBRIDGE. S.W. 7. 


TELEPHONE ++--+:KENSINGTON 0134. 








PIN YOUR FAITH 


TO THE TESTED 
BRAND. 


THIS LABEL ON 
EVERY BARREL 
CARRIES WITH IT 
FORTY YEARS’ 
EXPERIENCE OF 
MANUFACTURE. 


NONE OTHER IS 
“JUST AS GOOD” 


*Phone: 22480. LEEDS ’Grams: “Grease.” 
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Ford Engines have a power range from 23 to 
85 b.h.p. and there is also a Petrol/Vaporising Oil 
Engine for extra heavy work developing 30 b.h.p. at 
1,200 r.p.m. Their economical power and capacity for 
continuous trouble-free service have proved most success- 
ful for a wide variety of industrial purposes. You will 
find Ford Engines installed in cranes, winches, generating 
sets, mechanical shovels. road rollers, cement mixers and 
many other forms of industrial equipment. Genuine 
Ford Spares are available in every part of the country 
— at fixed, low prices. 


Why not consult our Industrial Unit Department 


about your power problem? You'll find 
them very co-operative. 


> a 


FORD MOTOR COMPANY LIMITED, DAGENHAM ESSEX 


FOR INDUSTRIAL EQUIPMENT 
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WELDED STRUCTURES 


Welded Steelwork in the course of construction. 


BRAITHWAITE & CO 
ENGINEERS LTD 


London Office : Telephone: WHItehall 3993 
DORLAND HOUSE REGENT STREET LONDON S.W.1 
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EDITORIAL NOTES 


Liquid-Containing Structures. 


THE knowledge and foresight of the authors of a code of practice can be judged 
by the extent of the alterations that are necessary when the code is revised after 
it has been in use for several years. The “‘ Code of Practice for the Design and 
Construction of Reinforced Concrete Structures for the Storage of Liquids”’, 
issued by the Institution of Civil Engineers, is an outstanding example of such a 
code for, although it was first published in the year 1938, in the new edition 
published recently there is hardly any alteration to the main recommendations. 
The alterations are mainly the replacement of some references to the D.S.IL.R. 
Code of 1934 by similar references to the British Standard Code, CP. 114 (1948), 
and to British standards. The additions are in the form of two supplements, one 
of which deals with bituminous materials for joints (and was summarised in this 
journal for July, 1949), and the other relates to prestressed concrete. 

In the new edition of the main code, the two principles now commonly 
adopted in the design of water-containing structures are retained, namely, first 
to take reasonable precautions to avoid cracking of the concrete, and secondly 
to ensure structural stability should cracking occur. The second principle no 
doubt ensures against local or extensive defects due to bad workmanship. Since 
resistance to cracking necessitates thicker reinforced concrete members than are 
required for resistance to bending or to bending and direct force, the compressive 
stress in the concrete, assuming it to be cracked, is generally much less than is 
permitted by the code. Concrete strong in compression is necessary, however, 
to ensure high tensile strength and also to reduce permeability, since the greater 
compressive strength is accompanied by greater density. 

There is no recommendation for the tensile stress permitted in the concrete 
when resistance to cracking is required in members subjected to bending and ten- 
sion at the same time, as is very common in rectangular tanks. If the bending 
moment on the member is negligible compared with the tensile force, there seems 
no doubt that the member should be designed as one in direct tension and the 
tensile stress limited to 175 lb. per square inch. Likewise, if the bending moment 
preponderates the member could justifiably be designed for the rules relating to 
a member subjected to bending only and the tensile stress limited to 250 Ib. per 
square inch. But there are many intermediate cases. In the absence of a recom- 
mendation to the contrary, it is reasonable to suppose that a member in which 
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LIQUID-CONTAINING STRUCTURES. 


the combined stresses are entirely tensile must be designed for the stress permitted 
in a member subjected to direct tension, but if compressive stresses as well as 
tensile stresses are present the higher tensile stress might be permissible. 

The direct tensile stress recommended in reinforcement is 12,000 lb. per 
square inch, as in the first edition, if it is assumed that the concrete is cracked. 
The greater width or frequency of the very fine cracks caused by slightly higher 
or even much higher stresses is hardly likely to be more detrimental to the water- 
tightness of the structure or to the protection of the reinforcement than the cracks 
that occur with a stress of 12,000 lb. per square inch. It may be that the low 
stress permitted is a survival from earlier days when, in order that the tensile 
stresses in the concrete should not be unreasonably great, a low tensile stress was 
assumed in the reinforcement of a liquid-containing structure designed without 
direct reference to resistance to cracking. Liquid containers designed in accord- 
ance with the more logical principles of the code are heavier and no doubt stronger 
in resistance to cracking than many of the structures built thirty years ago and 
which are still in good condition. It is not the purpose of a code of good practice 
to consider economy, but if the cost is taken into account the cost of the additional 
concrete required to resist cracking would in part be offset by reducing the amount 
of reinforcement required by the code when cracking is assumed to have occurred. 

Ill-effects arising from a high tensile stress in round mild steel bars depend 
on the width of cracks, and it is conceivable that, if cracking is likely to be due to 
poor concrete rather than to overloading, it is equally likely that one or two wider 
cracks instead of a larger number of finer cracks may occur at the weak part. 
This likelihood is reduced if bars are used that have a greater resistance to failure 
of bond. Even if it is thought unwise to increase the tensile stress specified for 
plain round bars, there appears to be a case for permitting a higher tensile stress 
in deformed bars—it is noted that cold-twisted bars are now permitted. 

Protection against corrosive liquids (except sea-water) is still considered to be 
outside the scope of this code. In view of the volume of advice, often unconfirmed 
and of doubtful origin, that has been published on this subject, it would be valuable 
if treatments which have been successful were described or recommended. 

The supplement on prestressed concrete is, in our opinion, premature. 
Although the compression of the walls of concrete tanks was one of the earliest 
applications of prestressed concrete, few other than specialists in prestressed 
concrete have the experience, although they may have the theoretical knowledge, 
necessary to design and supervise the construction of prestressed concrete tanks. 
An hydraulic structure is unlike a building insofar that a building may never be 
subjected to the loads assumed in the design, whereas the calculated loads and 
pressures due to liquids actually occur ; there is no reserve of safety. To one who 
wishes to design a prestressed concrete tank, the elementary account in the code 
of what prestressed concrete is should be unnecessary. The exact design data, 
much of which has to be assumed, will no doubt meet with criticism. The neces- 
sity of the construction of a prestressed concrete tank being properly supervised 
is important, but the qualifications of the supervisor is not, as stated in the code, 
experience of reinforced concrete or prestressed concrete ; experience of pre- 
stressed concrete is of prime importance. 
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An Introduction to the Displacement Method 


of Frame Analysis. 
By G. P. MANNING, M.Eng., M.Inst.C.E. 


THE fundamental conceptions of the displacement method of frame analysis are : 
(1) The idea that the simplest state of a structural member is when it has no 
bending moment at its ends (that is when it is “ simply supported *’) is aban- 
doned, and replaced by the idea that the simplest state of a structural member 
is when there is no movement at its ends. (2) After writing down the primary 
“no-movement ’’ bending moments and shearing forces, the equilibrium and 
deflections of the members themselves are forgotten. The equilibrium of the 
joints only is considered. (3) The idea that the load causes deflections of the 
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Fig. 2. 


frame is abandoned. It is assumed that each joint of the frame deliberately 
twists and sways, thus causing additional bending moments and shearing forces 
on itself and on other joints. (4) All Cartesian ideas of positive and negative 
quantities are replaced by the convention that bending moments and shearing 
forces that tend to rotate a joint clockwise are positive. By drawing all rota- 
tions at the joints anticlockwise, all bending moments and shearing forces caused 
on all joints by these rotations are positive. 


Fixed-ended Frames of Members of Constant Section. 


The displacement method was first evolved for dealing with members whose 
cross section varies (such as a beam with a parabolic soffit). The only variation 
introduced by such members, or by a frame which is pin-jointed at its supports, 
is the substitution of one set of numerical coefficients for another. The only 
coefficients required for the analysis of fixed-ended frames of members of con- 
stant section are shown in Figs. 1 and 2. Fig. 1 shows the additional bending 
moments and shearing forces imposed by member AB on joints A and B when 
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joint B twists through an angle @. Fig. 2 shows the additional bending moments 
and shearing forces imposed on joints A, B, and C when joint B sinks through 
a distance A. 


Aids to Analysis. 


Draw all joints as small solid blocks and draw all members as single lines. 
Tabulate the effects of the movements of the joints; this makes it much easier 
to check the analysis. Draw all joint rotations anticlockwise ; this is important, 
as it makes all the effects positive and eliminates all chance of a wrong sign at 
this stage. It is generally easier to draw side sway from left to right, but this 
is not so important, as the signs of the bending moments and shearing forces 
caused by side sway are obvious. Remember that twisting any joint causes 
bending moments and shearing forces at both ends of all members connected 

















Fig. 5. 


at that joint. The values of the shearing forces are only needed if the frame 
has side sway, settlement, shrinkage, or other causes which displace the joints 
horizontally or vertically. 

Simple Example. 


Fig. 3 shows a symmetrical rectangular frame ABCD fixed at supports 
A and D and composed of three members each of constant section and carrying 


a distributed load w on the member BC. The stiffness coefficients — are K,, 


K,, and K;, and A; = K,. As the frame and the load are both symmetrical, 
there will be no side sway. Draw the frame in line diagram as in Fig. 4. Bend- 
ing moment M, is the clockwise moment imposed on joint B by member BC, 
while M, and M, are the clockwise moments imposed on joints B and A by 
member AB. As there is no side sway we need not consider the shearing forces. 
Draw the primary loading as in Fig. 5. Under this loading of the frame all the 
joints are held in their unloaded positions, and the clockwise bending moments 
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exerted by the members on the joints are as shown in Fig. 5. Now rotate joint B 
into its final position. This action causes additional bending moments as shown 
in Fig. 6. Then rotate joint C into its final position, causing further bending 
moments as in Fig. 7. Tabulate these effects as follows : 


No movement (Fig. 5) . 


Due to 0, (Fig. 6) . 
Due to @, (Fig. 7) .« 


Since the whole frame has now moved into its final position, joint B must 
now be in equilibrium, that is, 
Final M, + final M, = o. 


-_ u L? ep — . 
rherefore, fo , 4EK,O, + 2EK,§, + 4EK,6, = 0, 


and, as 6, = — 6,, by symmetry 


. , > wl? . wl? 
E6,(4K, + 2K,) = — er and £6, = — , 
2 I2 


wl2 = oe wl2 
Also, Final M, = + = + 4EK,6, + 2EK,6, = + 
I2 


12 (4K, + 2K,) 
sat 8 , 

Final M, = 4EK,6, = - = : M,. 

2 "1 (4K, + 2K,) 1 

2K, 
12 (4K, + 2K,) 
In practice only one line diagram would be required for this type of frame 
instead of the four diagrams in Figs. 4 to 7. 

It should be noted that the value of E6, is negative, showing that joint B 
actually rotates clockwise and not anticlockwise as assumed. Also note that 
M, is positive while M, and M, are negative. My, causes tension on the top 
of the beam, M, causes tension on the outside of the column, and M, causes 
tension on the inside of the column. 


Final M, = 2EK,6, 
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Book Reviews. 


**Prestressed Concrete."" By 
Second Edition. (London : 
Ltd. 1950. Price 15s. 
U.S.A.) 


ONLY two years after the publication of 
the first edition, a new edition of this well- 
known book on the theory and practice of 
prestressed concrete structures has be- 
come necessary. The second edition has 
80 more pages and 100 more illustrations 
than the first, principally due to the 
inclusion of designs and illustrations of 
more structures, some of which are in 
Great Britain, including framed struc- 
tures, continuous-beam bridges, and 
tanks. The chapter on precast pre- 
stressed concrete products has been 
rewritten and much enlarged to include 
detailed descriptions and illustrations of 
the latest methods of manufacture. 
Although the fundamental theory, 
which is simply described, and the prac- 
tical general semi-graphical methods of 
design recommended by the author are 
unaltered, there is an improved method 
for the calculation of the stresses in the 
ends of beams, and the author apparently 
no longer considers that haunches are 
undesirable at the supports of continuous 
beams of equal spans. The theoretical 
discussions are throughout supported by 
tests made in the author’s laboratory or 
on the site and include, among many 
others, a test to destruction of a bridge 
girder of 155 ft. span, and tests on the 
ends of beams and on the buckling of pre- 
stressed concrete rings. The results of 


Professor G. Magnel. 
Concrete Publications, 
350 dollars in Canada and 


the tests establish that the factors of 
safety of structures designed by the 
author’s methods are sufficient: no 
theory of the ultimate resistance of a 
prestressed concrete beam is given. 


““Hormigon Vibrado.”” By G 

Editorial Dossat, S.A. 1950.) 
Tus book of about 250 pages, in the 
Spanish language, collates data and 
opinions on the use of mechanical vibra- 
tion to compact concrete. Most of the 
matter is in praise of vibration, but some 
descriptions of the right and wrong 
methods are included. It is stated that 
it is possible to reduce the factor of safety 
in the design calculations of structures 
constructed with vibrated concrete be- 
cause of the greater uniformity of the 
material—-many engineers may question 
this. The properties of concrete and the 
effect of vibration are dealt with at length 
and the attempts to devise a theory of 
vibration (as applied to wet concrete) are 
described. The vibrators described are 
mainly of continental design. The practi- 
cal parts of the book are well illustrated 
and the chapter on shuttering is useful 
A small chart showing costs (in Spain) of 
various types of roads states that a 
vibrated concrete slab, although not 
cheaper than cement-grouted macadam, 
is cheaper than asphalt on concrete, and 
much less costly than granite sets on 
concrete. 


Barcelé. (Madrid: 


A Code for Durability of Buildings. 


A NEW code (British Standard Code 
of Practice, CP.3, Chapter IX (1950) : 
‘ Durability ’’ price 4s. from the British 
Standards Institution) deals in three 
pages in a general manner with the 
principles underlying considerations of the 
durability of buildings. Buildings are 
classified with regard to the required life 
of the structural parts, which may be 
100 years, 40 years, 10 years, or less than 
10 years. The non-structural parts, such 
as partitions, roof coverings, and finishes 
may have a life of from 5 years to 100 
years. In appendixes there are detailed 
considerations of the causes of, and the 
susceptibility of building materials to, 
deterioration, and the effects of ground 
waters on cast-in-situ and precast concrete. 


80 


When the concentration of sulphur tri- 
oxide exceeds 1 part in 1000 parts of 
ground water or more than }$ per cent. 
in clay. the use of high-alumina and super- 
sulphate cements is recommended for 
cast-in-situ concrete. It is stated that 
I : 2: 4concrete does not generally require 
special measures if the concentration is 
less than o-3 part in r1ooo parts of 
ground water or less than 0-2 per cent. 
in clay, except that if concrete is exposed 
to water pressure from one side only the 
mixture recommended is 1: 1}$:3. Be- 
tween these limits, dense ordinary I : 1}: 3 
concrete in clay may not suffer, but resist- 
ant cements are advisable, as they are also 
if concrete is subjected to water pressure 
from one side only. 
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WORKS. 


The Glen Affric Hydro-Electric Works.—II.* 


THE TUNNELS. 


THE Mullardoch-Benevean tunnel is 
5738 yd. long, in which distance it 
falls 3 ft. It is of horse-shoe cross sec- 
tion (Fig. 12) of 15 ft. 9 in. equivalent 
diameter, and is unlined except for the 
invert which is of concrete of quality A 
(as described for the dams in the previous 
article). The maximum hydrostatic pres- 
sure is 32 lb. per square inch. 


Area. “95 Sp. oa 
Loum thd. 13° 9% 


Fig. 12.—Mullardoch-Benevean 
Tunnel: Cross Section. 
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Benevean-Fasnakyle Tunnel : 


The Benevean—Fasnakyle tunnel 
(Fig. 13) is 5788 yd. long and is in three 
sections, namely, an upper low-pressure 
tunnel 4113 yd. long, a lower high- 
pressure tunnel 1408 yd. long, and three 
parallel pipe-tunnels each 267 yd. long. 
The low-pressure and high-pressure tun- 
nels are lined with concrete of quality A. 
The low-pressure tunnel is of horse-shoe 
cross section of 14 ft. 6 in. equivalent 
diameter, and the circular high-pressure 
tunnel is 14 ft. 6 in. diameter. Each of 
the three pipe-tunnels contains a steel 
pipe of 8 ft. 4 in. diameter backed with 
concrete. The maximum water pres- 
sures are 62 lb. per square inch in the 
low-pressure tunnel and 260 Ib. per square 
inch in the high-pressure tunnel. At the 
junction of the low-pressure and high- 
pressure tunnels there is a surge shaft 
150 ft. deep and 45 ft. diameter, which is 
continued downwards 341 ft. as a vertical 
shaft to connect the two tunnels. 


Intake. 

At the inlet to the low-pressure section 
of the Benevean—Fasnakyle tunnel there 
is a reinforced concrete intake structure 
(Fig. 14), which, excluding the gate- 
house, is 86 ft. high. The lower part of 
the structure, which is 29 ft. 6 in. wide 


*Concluded from February, 1951. 
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and will be submerged when the reservoir 
is full, contains an emergency gate, a 
control gate, an 8o-ft. by 21-ft. coarse 
screen, and a 75-ft. by 20-ft. fine screen. 
The gate-house surmounting the intake 
structure is 54 ft. long, 23 ft. wide, and 
32 ft. high, and access is by means of a 
reinforced concrete bridge of two spans 
each 26 ft. 8 in. long. The volumetric 
proportions of the reinforced concrete 
are I: 4. 


Boring. 


The rock in which the tunnels are 
driven is hard mica schist varying from 
pelitic to psammitic schist, and containing 
strata of pegmatite. The Mullardoch— 
Benevean tunnel was driven from both 
ends, but two adits were formed in the 
line of the low-pressure section of the 
Benevean-Fasnakyle tunnel. The net 
quantities of rock to be excavated were 
134,000 cu. yd. in the Mullardoch—Bene- 
vean tunnel, and 169,000 cu. yd. in the 
low-pressure and high-pressure tunnels, 
pipe-tunnels, surge-shaft, and shaft to the 
high-pressure tunnel. The actual amount 
of rock excavated exceeded these quanti- 
ties which are based on excavation to the 
contract payment-line only. The limit, 
payment, and clearance lines are indicated 
by L, P, and C respectively in Figs. 12 
and 13. Where breaks of rock occur out- 
side the limit line the space was filled 
with lean concrete or with rough masonry 
in cement mortar before lining of the 
tunnel commenced. 

A drilling carriage on an 8-ft. track 
was used. The depth of the holes drilled 
in the face of the high-pressure tunnel 
was Io ft. 6 in., and there were generally 
about 53 holes in each face. The face 
advanced in each shift of 10} hours by 
about 9 ft. 6 in., and about 160 cu. yd. 
of broken rock had to be disposed of after 
each drilling and blasting operation. 
Rocker-shovels were used for loading the 
wagons, which ran on 2-ft. track. The 
spoil from the Benevean—Fasnakyle tun- 
nel was deposited on a tip about half a 
mile from the downstream end of the 


tunnel and in the flood area of the 
Benevean reservoir 
Lining. 


The low-pressure tunnel was lined 
before the high-pressure tunnel. The 
procedure in the low-pressure tunnel was 
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Fig. 14.—-Benevean-Fasnakyle Tunnel : 
Intake. 


to line the roof and sides first and then 
to concrete the invert. The concrete 
materials were batched at an aggregate- 
preparation depot, transported in skips 
to a mobile mixer in the tunnel, and 
deposited by a pneumatic placer. 

The concrete for the high-pressure 
tunnel and pipe-tunnels was mixed out- 
side the tunnel in two }-cu. yd. mixers 
The proportions of the concrete in the 
lining are 1:4, using I}-in. aggregate 
The concrete was taken into the tunnel 
in wagons. The procedure was first to 
construct a benching along each side of 
the tunnel. The concrete in the invert 
between the benchings was then placed, 
the concave surface being formed by a 
segmental timber screed 5 ft. long and 
extending to the sides of the invert where 
it was supported on the benchings. The 
screed was dragged along by a rope, one 
end of which was attached to a dead-man 
and the other to a winch on the screed 
A steel shutter, 60 ft. long and shaped to 
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the circular profile of the walls and roof, 
was brought into position and concrete 
was placed by hand in the walls. The 
concrete in the roof was placed by a pneu- 
matic placer on a travelling gantry on to 
which the wagons of concrete were pulled 
up a ramp by a winch. The skips dis- 
charged into a tilting chute feeding the 
pneumatic placer. The placer (Fig. 15), 
which is of American manufacture, com- 
prises a welded steel tank of 1 cu. yd. 
capacity fitted with an air-tight sliding lid. 
After the concrete had been placed in the 
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the pneumatic placer it was necessary to 
have a greater clearance, and in the high- 
pressure tunnel there is about 10 in. 
between the face of the lining and the 
rock. When a 60-ft. length of tunnel had 
been concreted, the entire plant (that is 
shutter, placer, and gantry) was moved 
along to the next position. 

In the low-pressure tunnel the shutter, 
which was shaped to the horse-shoe profile 
of this tunnel, enabled 85 ft. of tunnel to 
be lined in one operation. At the bend 
in the low-pressure tunnel (Fig. 16), and 


Fig. 15.—Machine for Placing Concrete Tunnel Linings. 


tank and the lid closed, compressed air at 
100 Ib. per square inch was injected into the 
tank and forced the concrete along a 6-in. 
pipe that rose from the tank to the roof 
of the tunnel and deposited the concrete 


over the shuttering. The placing of con- 
crete by hand in the walls of 60 ft. of 
tunnel took about 6} hours and the same 
time was taken to place the concrete in the 
roof by the pneumatic placer. By either 
method about 16 cu. yd. of concrete could 
be placed in an hour. There are about 
4 cu. yd. of concrete per foot of tunnel. 
Generally the distance from the finished 
surface of the lining to a projecting point 
of the surrounding rock is not less than 
2 in., and not less than 5 in. to flat faces 
of rock. To accommodate the pipe from 
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at the transition section at the trifurca- 
tion where the high-pressure tunnel joins 
the three pipe-tunnels, hardboard shutter- 
ing on timber ribs was used. In these 
cases the lining of the straight lengths was 
completed before the lining at the bends 

When the linings were complete, the 
rock behind the lining was grouted. The 
primary grouting of the high-pressure 
tunnel was done through holes 1o ft. deep 
at a pressure of 100 lb. per square inch, 
and the secondary grouting through holes 
14 ft. deep at a pressure of 300 Ib. persquare 
inch. The grout was injected through a 
24-in. steel pipe 12 in. long cast in the lining 
and continued as a 14-in. hole in the rock. 
Eight holes (G) were provided in a ring 
as shown in Fig. 13, the rings being at 
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6 ft the 
tunnel 

In the low-pressure tunnel no grout 
was injected through the walls or invert 
but in the roof there were three 14§-in. 
holes (H) (Fig. 13) at 6 ft. centres stag- 
gered, that is the distance between 
adjacent holes in one line 18 ft. 


centres along length of the 


was 


Fig. 16. 


lhese holes were used for filling any voids 
between the concrete lining and the rock 
at the roof and for grouting unsound rock. 

Che 1: 5 concrete surrounding each of 
the steel pipes in the three pipe-tunnels 
contains j-in. aggregate and was pumped 
from the mixers to the point of deposit. 
The greatest pumping distance was about 
400 ft., since the pump was placed first 
at the trifurcation and later near the 
entrance to the pipe-tunnels. The con- 
crete was deposited in layers, the 4-in. 
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pipe being withdrawn as the top layer 
was placed. 
Fasnakyle Generating Station. 
The generating station (Fig. 17) on the 


north bank of the river Glass at Fasnakyle 
will contain three 22,000-kw. generators, 


and is 232 ft. long, 68 ft. wide, and 54 ft. 


Shuttering at Bend. 


high. It is a steel-framed structure with 
walls comprising 74 in. of cast-in-situ 
reinforced concrete, 18 in. of masonry, 
and 1}-in. wood-wool slabs. The wood- 
wool slabs were used as permanent 
shuttering on the inner face of the con- 
crete, the outside face being shuttered 
with panels of timber stiffened with steel 
channels. The masonry is to be applied 
later. The volumetric proportions of 
the concrete are 1 : 4, the materials being 
ordinary Portland cement, river sand 
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Fig. 17.—Fasnakyle Generating Station. 


from ,-in. down, and }-in. to 4-in. 
crushed gravel. The concrete, of which 
there is about 9000 cu. yd., was placed by 
a 4-in. pump fed from a }-cu.-yd. mixer, 
the greatest height to which the concrete 
was pumped being 67 ft. The large 


Training Courses in Concrete. 
THE five-day courses of instruction in 
making concrete, prestressed concrete, 
and concrete roads, instituted by the 
Cement and Concrete Association last 
vear, are to be continued from April to 
December, 1951. The courses are held 
at the Association’s Training Centre at 
Wexham Place, Fulmer, Bucks., and par- 
ticulars and application forms are obtain- 
able from the Association at 52 Grosvenor 
Gardens, London, S.W.1 


Joint Engineering Conference 
in London. 
A joint Engineering Conference is to be 
held in London at the Institution of Civil 
Engineers, the Institution of Mechanical 
Engineers, and the Institution of Electri- 
cal Engineers from June 4 to June 15. 
Its object is to record the contributions 
to the advance of civilisation by the 
engineers and scientists of this country 
during the past hundred years. In 
addition to the technical sessions, there 
will be visits to works and other places 
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annular concrete plinths under the tur- 
bines were cast within timber shutters, 
and are insulated from the main structure 
by a layer of bituminous material. The 
foundation is rock of which a net quantity 
of 10,000 cu. yd. was excavated 


of interest and some 
Particulars can be 


social functions 
obtained from the 


_ Secretariat of the Joint Engineering Con- 


ference, Institution 


of Civil Engineers, 
Great George Street, 


London, S.W.1. 


Expanding Cement. 

We are informed by Monsieur Henry 
Lossier that he wishes to operate in Great 
Britain his British patent No. 647,581 
relating to expanding cement, which was 
described in this journal for January, 
1947. M. Lossier’s address is 8 rue du 
Square Carpeaux, Paris 18e. 


Bridge in Egypt. 

TENDERS are invited by the Egyptian 
Ministry of Public Works for the con- 
struction of a reinforced concrete bridge 
over the Ibrahimia canal at Markaz 
Dairut, Assiut Province. The closing 
date for tenders is May 3, 1951. The 
specification will be sent on loan by the 
Board of Trade, Thames House North 
(Room 1118), Millbank, London, S.W.1 
(reference C.R.E., IB, 53733/51). 
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Defective Concrete in Marine Works. 


A REPORT published recently by the 
Portuguese Ministry of Public Works 
describes the results of an investigation 
of the condition of cement mortars and 
concretes at the principal ports in Por- 
tugal. In the north of Portugal, where 
granite aggregate is used, there is much 
defective concrete, while elsewhere con- 
crete about fifty years old is in an almost 
perfect condition. The granite is gener- 
ally a coarse-grain material composed of 
two types of mica. Defective concrete 
is cracked and is easily disintegrated. 
The following conclusions are drawn from 
analyses and tests of the materials used 
in the works and of samples taken from 
the structures. 

The hypothesis that the defects are 
primarily due to the action of sea-water 
on the cement is rejected, although the 
presence of sea-water may accelerate dis- 
integration due initially to other causes. 
Generally, the cements used in defective 
works built in the past twenty years are 
the same as those used in works showing 
no deterioration and built in the same 
period. The chemical composition and 
physical properties of the various cements 
are very similar and fluctuate little. It 
cannot be said that the concretes are 
deficient in cement. The quantity of 
cement in 1 cu. yd. of concrete showing 


the worst defects is from 500 lb. to, 


760 Ib. 

As the defective concrete is almost 
entirely confined to the area where granite 
occurs, it is thought that the primary 
cause is the interaction of the cement and 
aggregates. Chemical analysis of a white 
paste exuded from some concrete blocks 
weighing 90 tons suggests that reaction 
between the aggregate and the alkalis in 
the cement was occurring because the 
silica-content of the paste was low. The 
view that cement-aggregate reaction is 
the primary cause is strengthened by 
the condition of the fractures of some 
broken blocks, the surfaces of which were 
in good condition. The good condition 
of some concrete in the granite region is 
attributed to the great care taken to 
obtain compact concrete, thereby con- 
firming the common view that concrete 
in sea-water must be well made and 
dense. Although the primary cause of 
the defects may be cement-aggregate 
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reaction, it is apparent that the de- 
fects are strongly influenced by the sea- 
water. 

Compression tests confirm the obser- 
vations, since the strength of the cubes 
of defective concrete decreases in course 
of time, whereas the strengths of the 
corresponding sound concretes increase. 
This shows that knowledge of the early 
strength of concrete is not a proof that 
it will continue to have the same strength. 
The following are the compressive 
strengths (in lb. per square inch) of the 
concrete of some works that have become 
defective. The strength of a concrete 
with 500 Ib, of cement per cubic yard 
increased from 2503 lb. at seven days to 
4295 lb. at 28 days, but at three months 
it was 3741 lb. The strength of similar 
concrete at another port showed little 
change between seven days and one year. 
The strength of concrete with 600 Ib. of 
cement per cubic yard was the same at 
one year as at seven days, although at 
three months the strength exceeded by 
40 per cent. the strength at seven days. 
A decrease in strength after three months 
was common to all the defective con- 
cretes, although sound concretes with the 
same cement content increased in strength 
up to two years and in some cases up to 
five years and ten years, 


Bursaries in Concrete Techno- 
logy. 


IMPERIAL COLLEGE OF SCIENCE AND 
TECHNOLOGY 


DEPARTMENT OF CIVIL ENGINEERING 
BURSARIES IN CONCRETE TECHNOLOGY 


NOTICE IS HEREBY GIVEN 





that the election to Bursaries in Concrete Technology 
tenable as from October 1951, will take place in June 
195I. 

Bursaries are of the value of £300 per annum, out 
of which the College Tuition Fee has to be paid. 
Under certain circumstances, the amount will be 
increased with industrial experience (subject to the 
agreement of the donors). 

The course will be postgraduate, and Bursars who 
successfully complete the course will be eligible for the 
award of the Diploma of the Imperial College (D.L.C.). 

Applications must be received on or before 1st —_ 
1951, by the Deputy Registrar, City and Guilds ge, 
Exhibition Road, London, S.W.7, who will on written 
request send full information and application forms. 
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METHOD OF SOLVING CONTINUOUS BEAMS, 


Fixed-Moment Fixed-Point Method of 
Solving Continuous Beams. 
By L. S. WATTS, A.M.1.Struct.E. 


Tue choice of method for calculating the bending moments at the supports in 
continuous beams depends on the problem and on personal preference. The 
method described in this article is a practical one that considers bending moments 
from the beginning of the calculations. 

Fig. I represents a beam continuous over three spans with varying moments 
of inertia and subjected to live loads. The first step is to calculate the fixed-end 
bending moments M,,, M¢y, etc., for each support of each span, the coefficients 
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for which are given in many books. The second step is to calculate the “ reduced 
spans ” L’ which equal = where J is the moment of inertia of the beam in span L. 


The position of the fixed point in either span L, of two consecutive spans L,_, 
and L,, is then calculated from 


R(x oe Pn -1) 

,_= ‘ ‘ ; - (I 
bn 2+ 3k — 3Py alt + 
in which & is ——"- and p,_,L,_, is the position of the fixed point in span L,,_,. 
-a-1 


Values of # and & can be tabulated for any degree of fixity. 
At a free end, = 0. Therefore in span L, (Fig. 1) pj = 0; in span Ly, 


?,= at from the left-hand support. Substitution in (1) gives p;. Numerical 


values of ~, and #, are given in Fig. 1. Ata fixed end, p= 4. Starting from 


the right-hand support in Fig. 1, pg = 0-3, ~p; = and p, is calculated 


3+ 6k 
from (1). 

The fixed points and fixed-end bending moments being known, the bending 
moments at the supports can be calculated from the following general formule 
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relating to any span B-C which alone is loaded and in which #, relates to the 
left-hand fixed point and #, to the right-hand fixed point. 
If My, is not equal to Me, (that is the load is unsymmetrical), 


My = (Muy 


= Mey + (M py 


Mx = 


E Bf 


Mo | May + Mey 


lf p=p,=>), aud My = 
= Mc = 3M)p. 


(M py + Mey)(t 


Mey = 


: 
3p), 


(Pi 


- (M py am M¢,)P | 
I 2p |? 


Moy — (May + Mg) 


= ee a 


M, (that is the load is symmetrical), 


Applying the foregoing to the example in Fig. 1, 


Due to the load on L, : 
M, 


Due to the load on L, 

M», ae ae 3P2(I be 2p;) ] 
I — (py + Ps) 

Due to the load on L, 


M, . a 


M 
1 — (py + Py) . 


M, 
My = Mo 


I — 2p; 
I (Ps + Pa) 


The bending moments at the supports for each span loaded separately are 
given in Fig. 1, and the self-evident summations enable the maximum negative 


bending moment to be calculated. 


The Cement Industry in Great Britain. 


To mark the fiftieth year since its forma- 
tion, the Associated Portland Cement 
Manufacturers, Ltd., has issued a brochure 
on the history of the company during the 
period. Many interesting facts are men- 
tioned. For example, it is stated that 
the Associated group of companies is 
now the largest cement making and dis- 
tributing organisation in the world. 
Using 100 to represent the price of 
cement in the year 1933, the price now 
iS 170 compared with 360 for other com- 
modities. The output of cement per 
man-hour is now 9-1 cwt., compared with 
2 cwt. in the year 1910 and 7°3 cwt,. in 
the year 1935. The deliveries of cement 
made from the group’s factories in Great 
Britain were 6} million tons in 1949 
compared with 5} million tons in 1939 
and about one million tons in 1900. It 
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is shown that whereas in 1938 the home 
trade in cement was responsible for 66 per 
cent. of the profits of the group, this had 
fallen to 19 per cent. in 1949, when the 
export trade was responsible for 39 per 
cent. of the profits. In the year 1949 
more than 1,300,000 tons of cement, 
valued at about /10,000,000, were ex- 
ported by the group. In 1938 taxation 
accounted for 26 per cent. of the profits ; 
in 1949 it had risen to 49 percent. Fifty 
years ago there were no rotary cement 
kilms in use in Great Britain. The 
brochure gives some interesting photo- 
graphs of cement manufacture fifty years 
ago, and also of some of the plant 
used to-day. Copies will be sent free 
on request to the company at Port- 
land House, Tothill Street, London, 
aw 5. 
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Impact Tests on Prestressed Concrete 
Fender Piles. 


IN a paper entitled ‘‘ The Application of 
Prestressed Concrete to Structural and 
Building Work in the Gas Industry,”’ 
published by the Institution of Gas 
Engineers, Mr. S. V. Gardner, reinforced 
concrete design engineer of the North 
Thames Gas Board, describes among other 
matters tests made on experimental pre- 
stressed concrete fender-piles similar to 
those used on a wharf at the Brentford 
works of the Board: The tests were made 
preparatory to the installation of exten- 
sive fendering (Fig. 1) to protect a river- 


side reinforced concrete road gantry, 
which is used for unloading coal, loading 
tar, and mooring barges. The barges 
using the berths do not at present exceed 
350 tons displacement, and have a loaded 
draught of 9 ft. 3 in they arrive in 
groups and approach the berths from 
various directions, and also use the fenders 
as moorings. Each fender is a group of 
three piles, with another pile between 
each group. The following is from Mr 
Gardner's paper 

An impact test was made on three pre- 


Prestressed Concrete Fender Piles at Brentford. 





‘ | | 
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Fig. 2. 
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stressed concrete fender pil S 12 In. square 


and 30 ft. long rhe piles are designed 
to provide a maximum moment of resist 
ance of The mixture of 
the concrete was 1:1}: 3 by volume 
he piles were about twelve weeks old 
when tested, at which age the estimated 
crushing strength of concrete cubes was 
gooo |b. per square inch Each test pil 
was supported symmetrically and hori 
zontally on two rigid knife-edge supports 
20 ft. apart (Fig. 2), and was subjected 
to the blows of a 1850-lb. weight falling 
distances increasing bv 3 in 


200,000 In lb 


from 6 
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to 60 in. A short length of 12-in. by 
4-in. timber was bolted to the pile to 
receive the blows. 

\ record of the damped oscillations 
(Fig. 3) and the static and dynamic 
deflections measured at each impact was 
made. When a ship makes contact with 
an elastic fender, the ship and fender 
move a short distance before coming to 
rest, but in the tests the load generally 
remained on the beam after the initial 


6-in. drop 


(CONCRETE) 


impact and damped subsequent oscilla- 
tions. With the larger falls the weight 
was found to rebound and create second- 
ary impacts. The usual method of 
analysing the effect of impact is to assume 
that a heavy weight falls on a beam and 
the kinetic energy of the weight is equated 
to the resilience of the beam. From this 
basic equality an “‘ equivalent static ”’ 
load or “‘ dynamic factor ”’ is derived, and 
the effect of the impact is considered to 








24-in. drop 


























3.—Oscillographs of Impact Test of Piles. 
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be similar to that of a static load multi- 
plied by the “‘ dynamic factor ”’ to give 
the equivalent static load. If A is the 
distance the weight W falls, and d is the 
deflection at the middle of the beam due 
to the application of the static load, the 
dynamic factor g is given by the formula 


J i 
q I 4 zs 4 
a( 


w “ 
2 0-485) 


in which w is the weight of the beam. 
Although the weight of a vertical fender 
does not influence the deflection in the 
same way as does the weight of a hori- 
zontal beam, this formula was used in 
analysing and comparing the results of the 
tests since the fenders were tested in a 
horizontal position. The application of 
more exact theories, such as those taking 
into account the variations of the resist- 
ance of the beam with the deflection and 
the mutual compressibility of the bodies 
on impact, was not considered to be 
justified or to contribute usefully to a 
problem in which so many unknown 
factors exist. 

One pile broke when the weight fell 
60 in. and the maximum deflection at 
failure was about 5 in., but for falls of 
12 in. and 30 in. the deflections were 1 in. 
and 2 in. respectively. The values of 
““q x static load’”’ calculated from the 
formula agreed very closely with the 
value of 
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dynamic deflection 
static deflection 
calculated from the observations made 
during the tests when the weight fell 
distances up to about 36 in., but with 
greater drops the divergence was con- 
siderable especially as failure approached. 

Mr. Gardner has contributed the follow- 
ing additional notes : 

The main purpose of considering pre- 
stressed concrete fenders was to save the 
large amount of timber required for a 
structure requiring extensive fendering. 
In the experimental stage it cannot be 
stated to what extent there is a saving in 
cost compared with timber. The great 
resilience of prestressed concrete renders 
it a suitable material for fenders provided 
that it is not subjected to localised impact. 
The results of the test on the 12-in. square 
prestressed concrete fender-piles show 
that this material can withstand large 
impact loads without disintegration. The 
tests were made on a limited scale because 
the immediate problem was to consider 
fendering for barges of moderate size. 
Further experimental work is contem- 
plated before prestressed concrete fenders 
are used on a more extensive scale. The 
life of a prestressed concrete fender is not 
known, but those described have been in 
daily use for more than six months and 
show no defects. The piles and tests 
were made by the Concrete Development 
Co., Ltd. 


x static load 


A Code for Site Investigations. 
Crvit Engineering Code of Practice No. 1 


(1950), entitled ‘‘ Site Investigations,”’ 
was recently published (price tos.) by the 
Institution of Civil Engineers on behalf 
of the Civil Engineering Codes of Practice 
Joint Committee, and is the first of a series 
of six codes which will deal with founda- 
tions, drainage, and roads. 

The code describes in twenty pages 
what to do when investigating the suit- 
ability of a site for a structure or other 
works, and how to do it is described in 
about one hundred pages of appendixes. 
About a fifth of the space allotted to 
appendixes is devoted to a concise and 
useful account of geology applied to 
engineering. Although some account is 
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given of laboratory tests of soils, loading 
tests on the ground are described, and the 
manner of interpreting the results of such 
tests is explained. The ultimate bearing 
pressure is defined as the smallest pressure 
at which settlement continues without an 
increase in the load; or, on soils where 
this condition is not apparent, the pressure 
which causes a settlement equal to one- 
fifth of the width of the bearing area. 
The common recommendation that a 
study of the strata below a foundation 
should extend to a depth of 14 times the 
width of an isolated foundation or of the 
structure is repeated. Other matters 
dealt with include descriptions and 
classifications of soils and surveys of sites. 





A PRESTRESSED CONCRETE 


WAREHOUSE. 


CONCRETE 


A Prestressed Concrete Warehouse at 
Edinburgh. 


THE three-story warehouse for H.M. 
Stationery Office at Sighthill Industrial 
Estate, Edinburgh, the design and con- 
struction of which were described in this 
journal for November 1949, was com- 
pleted last year. The floors, which are 
designed for a superimposed load of 
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3 cwt. per square foot, and roofs are of 
prestressed concrete; the columns and 
stairs are of ordinary reinforced concrete. 
The external walls (Fig. 1) are of concrete 
covered with }-in. sheets of anodised 
aluminium. 

The building is largely of an experi- 
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Fig. 2.—Precasting Prestressed Concrete Beams on Ground Floor. 


Marne h 


IQ5I 





eee ee eae eeaka 1B. +1 AA"S ‘UOPUO ‘SUBP4ED 4OUZASOID ‘asnopy JEUIW42) O17 ‘G3LIWIT ‘OD 8 GUAE ‘VW ‘V 





UIeWIG JO [BAISA.J 94} AOJ [[ePY WA90U07) 94} 
jO UOT}ONIYsUO-) 94} UI poesn Sur19}zNYG jo uwIs}sAg sy] 


“PFT S9319ND pus UsUuUe} BF puvjjoH{ “sussepy “DDN W “VOSA B 33025 “susseyy ‘Welu'y ‘*eu228W “H W4eqoy 
$840j904juU0j UsOW ‘ssamusdud Surjnsuod [}2uNOD AjuN0D WopuaT ay) Jo panyuy 


eG. 6a & 


A 
ea 
7. 
CO 
4 
< 
Z. 
a 
i 
= 
_— 
~ 
= 
72) 
7. 
a 
O 
ant 
7. 
< 


CONCRETE 


Ne 
» . 


SWUOI TLILS 








MARCH, 1951. 














CONCRETE AND CONSTRUCTIONAL ENGINEERING 


MARCH, 1951. 


NEW SOUTH 
EMBANKMENT 
LONDON ... 


- «+ the most important oe a 
Sheet Piling Contract in 4 


London since the war. 


These illustrations show the pro- 
gress of work on the construction 
of the new mass Concrete Granite- 
faced River Wall on the South 
Bank of the Thames, where many 
hundreds of tons of Frodingham 
No. 3 Section Steel Sheet Piling 
were used in the temporary inter- 
connected Cofferdams which vary 
from 84’ 0” to 126’ o” long and from 
14 734” to 19’ 74” wide with the 
maximum length of piles of 51’ 9”. 


This contract was carried out under the authority 
of the London County Council—Chief Engineer: 
J. Rawlinson, Esq., M.Eng., M.1.C.E., M.I.Mech.E., 
M.1I.Mun.E. Architect: Robert H. Matthew, Esq., 
A.R.I.B.A.—by Messrs. Richard Costain Ltd., Civil 
Engineering Contractors. 


Frodingham Steel Sheet Piling has been and is 
being used extensively on many other important Civil 
Engineering Contracts in the country for: River 
Walls ; Sea Defence Works ; Wharves, etc., etc. 


Full details of Frodingham Piling are available on 
request. 
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EL COMPANY - SCUNTHORPE - LINCS. 
Branch of The United Steel Companies Limited 


Telephone : Scunthorpe 3411 (9 lines) Telegrams : “ Appfrod,’’ Scunthorpe 
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mental nature as at the time of its con- 
ception there was little experience of 
multiple-story prestressed concrete struc- 
tures. In fact it is said that this ware- 
house, the prestressed concrete beams 
in which are constructed on Professor 
Magnel’s system, is the first multiple- 
story prestressed concrete building in 
Europe. The Ministry of Works wished 
to erect such a building and this ware- 
house was chosen as being suitable because 


of the large number of identical beams. 


In addition, economy in the use of certain 
materials was essential, and prestressed 
concrete required the least quantities of 
steel, cement, and timber. The total 
weight of steel used, including the rein- 
forcement in the foundations, is 210 tons. 
It has been calculated that a similar 
building with a steel frame would require 
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950 tons of mild steel, or 800 tons if high- 
tensile steel were used for the beams. At 
the time the work was commenced, there 
was little experience of the cost in this 
country of prestressed concrete com- 
pared with other methods of construction, 
and the contractors agreed to carry out 
the work at the same estimated cost as a 
building with a steel frame. 

Fig. 2 shows the precasting on the 
ground floor of the secondary beams for 
the upper floors. In the background 
some of these beams are seen erected for 
the first floor. Construction commenced 
in February 1949, and H.M. Stationery 
Office took possession of the building in 
October 1950. The contractors were 
Messrs. Richard Costain, Ltd. [Crown 
copyright is reserved in the accompany- 
ing photographs. } 


Torsion in Continuous Structures. 


Mr. S. J. MEDWADOWSKI writes : 
Structures ”’ 


In the article on “ Torsion in Continuous 
in your number for October, 1950, Mr. Chronowicz.stated that the 


influence of the vertical deflection of the unsupported joints is ignored in the 
structures he investigated. The assumption that this influence on torsional and 
bending moments is negligible is true in the case of example No. 1 (page 364). 
In example No. 3 this influence is non-existent, due to the symmetry of the struc- 
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ture and the load. Consider, however, the unsymmetrically-loaded structure in 
example No. 2 of Mr. Chronowicz’s article, which is shown in Fig. ta. 
analysis by the moment-distribution method is as follows. 

Assuming that joints B and C rest on imaginary supports, the bending moments 
calculated in Mr. Chronowicz’s article are given in Fig. 1b and in the top line of 
figures in Table I, which also gives the torsional moments. The calculated 
reactions at B and C are respectively Raw = + 4335 Ib. and Rew = — 575 Ib. 

Now assume that joint B is displaced vertically an arbitrary distance such 
that the resulting fixed-end bending moments are M,, = — 12,000 in.-lb., 
M po = Meg = 24,000 in.-lb., and My, = Mpy = — Mpy = — Myrg = — 48,000 
in.-lb. The distribution of these bending moments is given in Fig. 1c. Con- 
sequently the imaginary reactions at B and C are respectively Ry, = — 1928 lb. 
and Rez = + 276 Ib. 

Now assume that joint C is displaced vertically by the same arbitrary amount 
as was B. Because of symmetry, the imaginary reactions at B and C are re- 
spectively Rpg = + 276 Ib. and Reg = — 1928 Ib. 

The following simultaneous equations express the condition that the sum of 
the reactions at the imaginary supports must be equal to zero: 





An exact 


1928x + 276y + 4335 = 0 
276x — 1928y — 575 = 0 
from which the correction factors x and y are x = + 2-25 and y= + 0-024, 
which, when applied to the arbitrary bending moments due to the displacement 
of B and C separately, result in the bending and torsional moments given in the 
second and third lines of Table I. It is seen that, although the difference in the 
torsional moments is small, the bending moments differ considerably and some 
of them differ in sign—a factor of particular importance in the design of reinforced 
concrete structures. These differences would be even more pronounced in case 
of large grids and frames. 


TABLE I 


Bending moments (in.-Ib. Torsional moments 
(in.-Ib. x 10%) 


M go Mop T px Tey 
Displacement of B and C 

neglected a ae > see 60-0 
Due to displace ment of B 
Due to displacement of C 


6-o - J 
od — 2° 
Approximately zero 


Summation — 6:5 
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WICKHAM 
BUILDERS’ 


HOISTS 


DP TAKES LESS TIME TO ERECT 
Pp LOWER COST OF MAINTENANCE 
P LONGER EFFECTIVE LIFE 


> HEAVY DUTY SELF-ALIGNING BALL-BEARINGS 
FITTED TO DRUM AND DRIVE-SHAFT 


FABRICATED SIDE MEMBERS FOR GREATER 
STRENGTH AND DURABILITY, WHICH PERMITS 
ALSO THE QUICK REMOVAL OF THE DRIVE-SHAFT 
FOR SERVICE OR REPLACEMENT. 


QUICK ASSEMBLY MAST SECTIONS ELECTRICALLY 
WELDED THROUGHOUT. 


p> COUPLED TO DIESEL OR PETROL ENGINE OR 
TO ELECTRIC MOTOR. 


> THE ENTIRE UNIT TOTALLY ENCLOSED IN 
STEEL HOUSING. 


Wickham Winches can be supplied separately. 


NOTE: ALL WICKHAM HOISTS & WINCHES are already fitted with the 
requisite Safety devices to comply with the very latest Building Regulations 
1948 No. 1145. Test certificate is supplied with each machine. $.G.B. 
Hire Piant is maintained in first class condition by highly skilled 
mechanics, thus ensuring trouble free running, whilst in operation. 


TINTTIC I Ie sritain) LIMITED 


Plant Division: MITCHAM, SURREY 
Telephone: MITCHAM 3400 (18 lines) 
Telegrams: SCAFCO, MITCHAM 
Branches at: ABERDEEN - BIRMINGHAM - BOURNEMOUTH - BRIGHTON 
BRISTOL - CAMBRIDGE - CARDIFF - DOVER - DUBLIN - DUNDEE - EDINBURGH 
EXETER - GLASGOW - HULL - LEEDS - LIVERPOOL - MANCHESTER - NEW- 


CASTLE - NOTTINGHAM ~- OXFORD ~ PLYMOUTH « PORTSMOUTH 
SOUTHAMPTON - STOKE-ON-TRENT = SWANSEA 
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VIBRO PILES 


at Carrington Power Station 


At this site more than 3,000 Vibro piles were 
driven, the pile lengths ranging from 26 to 50 ft. 
All pile tops were finished to the required level, 
a matter of no difficulty with Vibro cast-in-place 
piles. 
Consulting Engineers: C. S. Alliott & Son (Manchester). 


General Civil Engineering Contractors: A. Monk & Co. Ltd. 
Sub-contractors for Vibro piling : John Gill Contractors Led. 


Photograph by courtesy of 
British Electricity Authority. 
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BRITISH STEEL PILING CO. LTD. 


Kings House, 10 Haymarket, $.W.1. Tel. : Trafalgar 1024/8 Grams. : Pilingdom, Lesquare, London 
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RECONSTRUCTION OF 


A CONCRETE ROAD. 


Reconstruction of a Concrete Road in 
Leicestershire. 


Stix HiLts road between Leicester and 
Nottingham was a lightly-metalled two- 
line road from 1923 to 1938 when 2} 
miles were reconstructed as a dual- 
carriageway concrete road. Work was 
suspended during the war, when the 
eastern carriageway was used as a 
military parking ground. This carriage- 
way had so much deteriorated that in 


Fig. 1. 


1950 a new reinforced concrete surface 
was superimposed and the subsoil drain- 
age; which had caused defects earlier, was 
improved. At the same time the western 
catriageway was surfaced with bitumin- 
ous macadam and asphalt. 

The new reinforced concrete slab on 
the eastern carriageway, which was laid 
in two strips each 11 ft. wide with a 
plain butt joint between, is 6 in. thick 
and is reinforced with steel fabric 2 in. 
below the surface. In the part of the 
road reconstructed first, expansion and 
contraction joints are at intervals of 
150 ft. with intermediate dummy-joints 
at intervals of 25 ft. In parts laid later, 
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the dummy joints are omitted and the 
expansion and contraction joints are 
100 ft. apart. 

The proportions of the concrete were 
originally based on Table 5 in “ The 
Design of Concrete Mixes ”’ (published by 
H.M.S.O. for the Road Research Labora- 
tory) to give a crushing strength of not 
less than 4000 lb. per square inch at 


Lorry Containing Four Batches of Materials Discharging 
into Skip of Mixer. 


28 days, and the mixture was 1 
Portland cement, 2-4 parts fine aggre- 
gate, and 4°5 parts coarse aggregate, 
these proportions being by weight. The 
water-cement ratio was 0-5 and the 
compacting factor o-8. This mixture, 
however, did not give uniform concrete 
and lacked sufficient workability to give 
a good surface, because of the presence 
of varying proportions up to about 20 
per cent. of crushed particles in the coarse 
aggregate. Better results were given 
by a mixture comprising 1 part Portland 
cement, 2-6 parts fine aggregate, and 
3°9 parts coarse aggregate, and a water- 
cement ratio of 0-55. The crushing 


part 
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strengths of the concrete were 4320 Ib. 
and 6050 lb. per square inch at 7 days 
and 28 days respectively 

The construction was mechanised as 
much as possible. The concrete materials 
were proportioned in ready-mixed batches 
at a plant about nine miles away and 
taken to the site in six tipping lorries each 
containing three or four batches. Each 
batch was tipped directly into the hopper 
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that remedial measures could be taken at 
once. The spreading and compacting 
machines travelled on rails on the stif- 
feners of the 6-in. steel forms, which were 
laid on a cement-mortar bed on the old 
concrete road and held in position by 
steel pins driven into holes drilled in the 
old concrete. Paper blankets, 50 ft. by 
13 ft., were placed over the concrete as 
soon as practicable after the last pass of 





Fig. 2.—Spreading-machine. 


of a 1-cu. yd. mixer (Fig. 1) travelling 
on an endless track. The concrete was 
discharged by a boom-and-bucket plant 
into a distributor which had on the under- 
side doors to reduce the precompaction 
of the concrete. The distributor (Fig. 2) 
spread the concrete to a level 1} in. 
higher than the side forms to allow for 
compaction. Two compacting machines 
were used, sometimes together and some- 
times singly. The finished surface is as 
left after two passes of the machine 
(Fig. 3). A wet-surface profilometer was 
attached behind the compacting machines 
to record any unevenness in the surface 
after the passage of the compactor, so 
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the compacting machine, and curing was 
continued for at least seven days 

The ?-in. expansion and contraction 
joints were formed by a method developed 
by Mr. E. J. Powell, M.Inst.C.E., County 
Surveyor of Glamorgan. A U-shaped 
cap is fitted on the top of a premoulded 
joint filler and is locked in position by a 
steel bar passing through holes cut in 
the side-forms. The joint-filler is thus 
held vertically during the passage of the 
compacting machine, after which the 
steel bar is withdrawn, the arrises rounded, 
and the cap removed. Each joint is 
provided with }-in. dowel bars 24 in. 
long placed at 12 in. centres 
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.....+ the specified 

cover of reinforcement 

is automatically obtained 
with...B.E.C. BAR SPACERS 


OVER 5 MILLIONS 
ALREADY 





provides the complete answer to bar-spacing with- 
out risk of displacement . . . specified cover is 
SOLD accurately maintained ... unaffected by heavy 

: tamping and vibration . . . no rust stains . . . easy 
Patents pending. 37 and quick to fix . . . permanent . . . manufactured 
for rods ¥, in. diameter and upwards with cover of 


i cietiniiaees 4 in. and upwards. 
prices send to 


BERRY’S ENGINEERING CO. SINSOLN ST: BRIGHTON 7 


Telephone : - - BRIGHTON 27513 
Contractors to Ministry of Supply, etc. 








STRONGER CONCRETE 
PNEUMATICALLY APPLIED. . 


QUICKER AND CHEAPER 
BY THE 


PNEUMATIC 
CONCRETOR 


Air-applied concrete gives greater 
strength. it is absolutely imper- 
vious to moisture, and bonds so 
tightly as to act as an original 
part of the structure. The Pneumatic Concretor applies concrete by a ‘' shooting "’ action 
Perfect density, greater strength, minimum water content, and low cost application are a few 


of the features of this unit. ideal for steel work, masonry, timber, against corrosion, salt water, 
chemicals, etc. Send for leaflet to-day. 


BOULDER EQUIPMENT LTD. 
18 HIGH]STREET, BARNET, HERTS. PHONE: BARNET 4141 
*%& CABLES: BOULDER, BARNET 
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MISCELLANEOUS ADVERTISEMENTS. 





Situations Wanted, 3d. a word: mini- 
mum 7s. 6d. Situations Vacant, 4d.a 
word: minimum tos. Other miscella- 
neous advertisements, 4d. a word: 10s. 
minimum. Box number ts. extra. 


Advertisements must reach this office by 
the 23rd of the month preceding publication. 











SITUATIONS VACANT. The Trussed Concrete Steel 
Co., Ltd., invite applications for the following progressive 
positions on their permanent staff. (A) Civil or structural 
engineers with extensive experience in design and/or 
construction of reinforced concrete structures. ust have 
ability to carry responsibility. (B) Detailers with sound 
experience. (C) Draughtsmen with some knowledge of 
the subject. All positions are progressive and pensionable. 
Vacancies (B) and (C) occur in London and Manchester, 
and (A) in London only. If you are interested will you 
please let us have full details of your experience to Truscon 
House, 35/41, Lower Marsh, don, S.E.1. 


SITUATION VACANT. Reinforced concrete designer- 
draughtsman required by consulting engineers. Post is 
not temporary. Salary will be based on qualifications and 
experience, and to assist this please give full details in your 
application. Box 2448, ConcrETE AND CONSTRUCTIONAL 
ENGINEERING, 14 Dartmouth Street, London, S.W.1. 


SITUATION VACANT. Civil and structural engineer 
required by the Cement and Concrete Association, age 
about 35-40 years, with wide experience of reinforced 
concrete design and construction and ability to express 
technical ideas in a clear and concise manner. The work 
includes the interpretation of technical information on 
concrete construction, advising on the use of concrete, and 
translating the results of research work to practice. The 
post is progressive and pensionable. Commencing salary 
according to age and experience. Write, giving particulars, 
to 52 Grosvenor Gardens, London, S.W.1. 





MARCH, 1951. 


SITUATION VACANT. Reinforced concrete detailer 
required for permanent staff, Westminster. Salary {500- 
£700, according to experience. Applications, which should 
state age, details of experience, and salary required, to 
Box 2449, CONCRETE AND CONSTRUCTIONAL ENGINEERING, 
14 Dartmouth Street, London, S.W.1. 

SITUATIONS VACANT. Engineer-designer required in 
the Glasgow office of a well-known firm of reinforced 
concrete engineers. Considerable experience in reinforced 
concrete design is an essential qualification. Also required 
junior designers and draughtsmen-detailers with sound 
experience in reinforced concrete drawing office work. 
The posts offer long-term employment to suitable appli- 
cants. Superannuation and profit-sharing schemes are 
in operation. Write, giving full particulars and past 
experience, to Box C.E. 590, at 191, Gresham House, 
London, E.C.2. 

SITUATION VACANT. Senior engineer required for con- 
sulting engineer’s office in London. Applicants should 
be Associate Members of either the Institution of Structural 
Engineers or the Institution of Civil Engineers. A good 
knowledge and experience of reinforced concrete and 
steelwork structures are fequired. The position entails the 
complete charge of contracts, including calculations, super- 
vision of details, and site visits. Please apply in writing, 
stating age, qualifications, experience, and salary required. 
F. J. Samvety, 8 Hamilton Place, London, W.1. 
SITUATION VACANT. The Railway Executive invite 
applications for’ post of designer in regional headquarters’ 
office, London. Sound knowledge and experience of 
designing and detailing reinforced concrete structures 
required. Commencing salary {510, with increments of 
£30 and £35 at two-yearly intervals to £575 per annum. 
Applications should give full particulars and qualifications, 
experience and age, and should be sent within 14 days to 
Crvi. Ewncineer, tHe Ramuway Executive, London 
Midland Region, Euston Grove, London, N.W.1. 
SITUATION VACANT. Reinforced concrete designer 
required at branch office and depot, King’s Lynn. Possi- 
bilities of a house. Apply J. L. Kier & Co., Lrp., Setch, 
King’s Lynn. 


(Continued on page 97.) 
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TRIANCO 
N°2Z2G Type 


Block Making Machine 


This machine is capable of making 100-125 
blocks per hour. Designed for the production 
of partition slabs, but by means of additional 
fitments, hollow blocks, etc., can be made. It 
embodies the well-known TRIANCO double 
toggle mechanism for exerting simultaneous 
pressure at the top and bottom of the block or 
slab. Can be supplied with or without jolting 
attachment. 


TRIANCO LIMITED 
Imber Court, East Molesey, Surrey 


Telegrams ;: TRIANCO EAST MOLESEY. 
Telephone : EMBerbrook 3300. 


4 Concrete 
BLOCKS 


Full specification 
can be sent on 
application. 


BLOCK-MAKING MACHINES 








RECONSTRUCTION OF A 





CONCRETE ROAD. 


Fig. 3.—Second Pass of Compacting Machine. 


The average progress to date is about 
340 ft. of 11-ft. road per day, the most in 
one day being 540 ft., that is 110 cu. yd. 
of concrete or 660 sq. yd. of road. The 
average total cost of the reinforced con- 
crete slab to date is about 16s. per square 
yard, and is expected to be much less 
when the work is completed. The work 


is being carried out by direct labour by 
the Leicestershire County Council for the 
Ministry of Transport. 


Research on mechanised road con- 
struction is being done on this site by 
the Committee of Co-operative Research 
of the Road Research Laboratory and 


the Cement and Concrete Association. 
Matters being investigated are the effec- 
tive spreading of concrete to avoid vari- 
able compaction, compaction by different 
machines and the riding quality of the 
surface obtained by each, the setting of 
forms, and the movement or yield of the 
forms during the passage of the compact- 
ing plant. The riding quality is deter- 
mined by a device which measures the 
total number of inches per mile which the 
surface is high or low. In the early 
stages of the work this measurement was 
103 in. but has been reduced to 60 in., 
and further improvement is expected 





MISCELLANEOUS ADVERTISEMENTS 
(Continued from page Wwviii). 
MIDDLESEX COUNTY COUNCIL 
County Arcuitect’s Derr. 


ASSISTANT AREA STRUCTURAL ENGINEER, Apt. 
VI. Commencing salary {625 p.a. inclusive if 26 years or 
over. Established subject to medical report and prescribed 
conditions. Thorough knowledge of design and detailing 
of structures in either structural steel or reinforced con- 
crete, and working knowledge of alternative methods of 
construction. Application forms from County ARCHITECT, 
10 Great George St., Westminster, S.W.1 (stamped, 
addressed f’scap. envelope), to be returned by 24th March, 
quoting J.64CCE). Canvassing disqualifies. 
C. W. RADCLIFFE 

Clerk of the County Council, 
SITUATION VACANT. Consulting engineers have vac- 
ancy for first-class designer-draughtsman, reinforced con- 
crete. Write giving age, experience, and salary required 
J. H. Coomes & Partyrers, Darby Gardens, Sunbury-on 
Thames. 


SITUATION VACANT. Designer-detailer required im- 
mediately by West Croydon firm of civil engineering con 
tractors to prepare simple reinforced concrete schemes and 
working drawings. Box 2452, CONCRETE aND ConsTRU« 

TIONAL ENGINEERING, 14 Dartmouth Street,’London, S.W.1 


March, 1951. 


SITUATION VACANT. Consulting engineers, West- 
minster, require civil engineer as salaried partner, age 
between 30 and 45, in Karachi, Pakistan. Salary {1,400 
to {£1,800 per annum according to experience, plus bonus 
guaranteed at {200 p.a. minimum. Applicants should 
have a public school education and possess the A.M.L.C.E. 
qualifications or equivalent University degree, and should 
be experienced in public works and reinforced concrete, 
structural steelwork, etc., either with Contractors or con 
sulting engineers. Three months’ leave with free passage 
home every two years. Applications giving full details 
of education and experience to Box 2453, CONCRETE AND 
ConstrucTionaL Ewncinegrinc, 14 Dartmouth Street, 
London, S.W.1. 


SITUATIONS VACANT. Several representatives re- 
quired in England and Wales by manufacturer of precast 
concrete products, including passenger shelters and build- 
ing units, etc. To sell, on a commission basis only, to 
public authorities, merchants, builders and civil engineers 
Must already have connections with such organisations 
and be able to develop established contacts. Write 
stating (1) area covered, (2) lines already carried, (3) details 
of sales record, (4) experience and qualifications. Box 2451, 
CONCRETE AND CONSTRUCTIONAL ENGINEERING, 14 Dart 
mouth Street, London, S.W.1. 


(Continued on page 98.) 





MISCELLANEOUS. 


THE 
DIESEL 
PILE DRIVER 
CHEAPER to OPERATE 

than Compressed 


Air or Steam types. 

For medium or light pile driving jobs. 
2 men can erect 
in 30 minutes. 

Uses approx. 3 quarts of DIESEL 

oil daily, employs direct combus- 

tion within hammer itself. No 

loose hoses, self-cooling, oper- 

ates in all weathers, no 

trouble. Immediate delivery - 

of model D.1 (illus.) 672 

lb. dropping weight. 

Model D.3 (1,232/1,456]b. 

dropping weight). Re- 

mote control fuel cables, 

hand-operated ground 

level. Variable drop- 

ping weights. (Also 240 

Ib. petrol type for 

lighter work.) 

See Folder D.24. 

Can be mounted 

on Barge, Pon- 

toon, etc.; .oper- 

ated from 

water when 

river bank is 

unsuitable. 














GU EOISOM Znternal 


CONCRETE VIBRATORS 


(Patented) 


Extremely easy to 
work in close or 
intricate reinforce- 
ment. Petro! Flex 
Drive. Lllus. Vibra- 
tion is confined to 
the “spade,” thus 
ensuring long life 
of motor ; imposes 
no Strain on opera- 
tor ; all mechanical 


Drive and Electric 
Stiff Shaft models, 


Write for Folder 
V2. 





Write for 
OONCRETE 
ING MACHINES 
Internal vibrators, 
form vibrators, et« 


letails 


Cc. H. JOHNSON 
(Machinery) LTD. 


D/V /24, TERMS CAN 


ARRANGED 





Adsewood Rd, Stockport 








For further details and full technical assistance, please telephone 
our nearest representative 

London: Pollards 3133. Bristol: Lulagate 277. 

Gatley 4404. North Wales & Shropshire 

South Wales: Cardiff 44130 


Lanes. 


Chester 22037. 








05 





(CONCRETE) 


MISCELLANEOUS ADVERTISEMENTS 
(Continued from page 97). 


SITUATION VACANT. Reinforced concrete draughts- 
man-detailer, with at least 3 years’ experience, required in 
the first instance for service in the British West Indies. A 
suitable man would have an opportunity of joining the 
company’s permanent staff. Write, stating age, experience, 
and salary required, to Personne. MANnaGer, HOLLAND & 
HANNEN AND Cusitts, Ltp., 1 Queen Anne’s Gate, 
London, S.W.1. 





CROWN AGENTS FOR THE COLONIES 


CLERK OF WORKS required by the Government of 
Trinidad for the Departments of Works and Hydraulics, 
for one tour of three years. Salary, payable in local 
currency, equivalent at the present Government rate of 
exchange to {800 a year. Free passages, liberal leave on 
full salary. Outfit allowance {60. Candidates must have 
served an apprenticeship to one of the building trades, and 
have had at least ten years’ experience in setting-out, con 
struction, and testing of large reinforced concrete reservoirs 
and the laying of water mains, together with thorough 
knowledge of the control and mixing of aggregates for high 
class concrete, and be able to use surveying instruments. 

Apply at once by letter, stating age, full names in block 
letters, and full particulars of qualifications and experience, 
and mentioning this paper, to the Crown AGENTS FOR 
THE Co.onies, 4 Millbank, London, S.W.1, quoting 
M.28420.D. on both letter and envelope. The Crown 
Agents cannot undertake to acknowledge all applications 
and will communicate only with applicants selected for 
further consideration 


SITUATIONS) WANTED, 

SITUATION WANTED. Reinforced concrete engineer, 
M.Sc. (London), A.M.1.C.E., A.M.1.Struct.E., also experi 
enced in structural steelwork and civil engineering, seeks 
position in design and/or construction in this country, 
India, or Ceylon. Knowledge of Indian languages and 
conditions. Box 2454, CONCRETE AND CONSTRUCTIONAI 
ENGINEERING, 14 Dartmouth Street, London, S.W.1. 
SITUATION WANTED. Civil engineer in high executive 
position and with wide experience in all branches of 
reinforced concrete, including shell roofs, wishes to join 
consulting engineers Age 42 Highest qualifications 
Box 2450, CONCRETE AND CONSTRUCTIONAL ENGINEERING 
14 Dartmouth Street, London, S.W.1 


FOR SALE. 


FOR SALI Offers invited for “V" type trestle pier 
ipproximately 450 ft. long 15 ft. high 15 ft. wide 
Components can be inspected at site. Apply to Ropert 
M. Dovcias (Contractors), Lrp., Trostre Works 
Lianelly, Carms. 


FOR SALE. New 2§-in. bore rubberised canvas suction 
hose with coiled rust-proofed wire insert in 12 ft. and 6 ft 
lengths. ros. and 5s. per length, carr. paid. Small orders 
C.W.O please. Woopriztp & Turner, Burnley. Tele 
phone: Burnley 3065. 

FOR SALE. Offers invited for limited quantities of 
Kwikform concrete shuttering. 24” x 24” wallforms, 
clamps, runners,etc, Also Kelvin-Grundy type shuttering. 
All in excellent condition. Full list of items available 
on application to Ropert M. Dovcias (Contractors), 
Lrp., Trostre Works, Llanelly, Carms. 


FOR SALE. Stothert and Pitt Vibratory Compacting 
and Finishing Machine. Suitable for the construction of 
concrete rafts 22 ft. to 26 ft. 6 ins. wide without change 
of centre tubes. Vibratory and screeding beams for 22 ft 
and 25 ft. wide rafts included. May be seen at Stevenage 
Write Box 495, c/o Geo. Murray (Advt.) Ltd., 184, Strand, 
London, W.C.2 


Specialities Allied to— 

CONCRETE & BUILDING PRODUCTS 

including Accelerators, Retarders, Hardeners, 

Waterproofers, Oilproofers, Cement Paints, etc. 

For full particulars please write 

ALLIED BUILDING COMMODITIES 
LITTLE ROYD, HUDDERSFIELD. 


March, 1951. 
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Bodiam Castle 
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) 417 CEMENT 


QUICK SETTING 
EXTRA RAPID-HARDENING 


| 
| 
| 


Full particulars of ‘417 Cement’ will be sent on application to:— 


THE CEMENT MARKETING COMPANY LIMITED 


PORTLAND HOUSE: TOTHILL STREET-LONDON-;:SW; 


G. & T. EARLE LTD * WILMINGTON: HULL 
THE SOUTH WALES PORTLAND CEMENT & LIME CO. LTD * PENARTH * GLAM 
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FRED MITCHELL & SON 


LIMITED 


Pulling nol Col Cngincering Contractors 
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57 VICTORIA STREET-WESTMINSTER- LONDON S-WI 
= Telephorie- Abbey 7/03 
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